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L  Executive  Summary 

Kansas  State  University  has  received  a  grant  from  the  Air  Force  Office  of  Scientific  Research  for 
“Aeronautical  Training  and  Materials  Research”  in  the  amount  of  $7,700,000.  The  general 
purposes  of  the  grant  were  equipment  support  for  pilot  and  mechanic  training  and  for  scientific 
research.  The  principle  expenditures  from  the  grant  have  been  for  new  and  refurbished  aircraft  for 
the  University’s  training  fleet.  In  particular,  the  University  purchased  one  C-90A  Beech  King  Air, 
four  B-58  Beech  Barons,  and  six  F-33  A  Beech  Bonanzas.  These  aircraft  were  new  and  were 
produced  to  meet  Kansas  State  University’s  specifications.  In  addition,  the  University  purchased 
one  Beech  F-33C  Aerobatic  Bonanza  and  12  Beech  B-24  Sundowners  used.  The  used  aircraft 
were  refurbished,  standardized,  and  painted  to  match  the  new  fleet.  In  addition,  significant 
amounts  of  avionics,  computers,  and  other  electronic  equipment,  engine  testing  equipment,  and 
test  engines  were  purchased  for  the  Aviation  Maintenance  Technology  Program.  The  third  major 
expenditure  was  for  a  “Materials  Fabrication  and  Coating  Building,”  a  2,000-square-foot  building 
to  house  the  Avionics  Laboratory  and  the  Composite  Fabrication  and  Non-Destructive  Testing 
Laboratories. 

Significant  achievements  in  training:  Kansas  State  University-Salina  has  a  significant  domestic 
pilot  training  program  with  an  average  of  80  pilot  trainees  at  any  one  time.  The  Professional  Pilot 
Training  Program  is  FAA  Part  141  certified  and  trains  through  the  commercial  license  with  ATP, 
multi-engine,  and  instructor  ratings.  The  pilot  training  program  is  also  Part  141  authorized  to 
provide  helicopter  training  through  the  commercial  and  instrument  helicopter  ratings.  As  a  result 
of  the  this  grant,  the  University  was  able  to  add  a  turbine  transition  program  to  its  other  pilot 
training  courses.  Through  the  use  of  simulators  and  aircraft  purchased  through  this  grant,  the 
University  is  able  to  quickly  convert  military  pilots  to  civilian  ATP  pilots  familiar  with  one  of  the 
most  popular  corporate-type  civilian  airplanes,  the  King  Air. 

A  second  important  element  in  our  professional  pilot  training  is  our  partnership  with  British 
Aerospace  Training  College  in  Prestwick,  Scotland.  In  conjunction  with  BAe,  we  are  authorized 
by  the  British  CAA  to  provide  training  for  CAA  licenses  and  ratings  at  our  campus  in  Salina.  To 
date,  BAe  has  brought  three  classes  to  Salina  for  their  initial  pilot  training.  Their  training  is 
finished  then  in  Prestwick.  This  has  provided  extremely  valuable  experience  to  our  instructors 
and  has  had  a  very  positive  influence  on  the  curriculum  and  training  in  our  FAA  Professional  Pilot 
Training  Program. 

Scientific  research 

Kansas  State  University  is  involved  in  many  research  projects,  some  of  these  projects  are  KSU- 
Salina  projects  alone,  while  others  involve  cooperation  with  The  University  of  Kansas  Department 
of  Aeronautical  Engineering  and  the  National  Center  for  Aviation  Research  at  Wichita  State 
University.  Some  representative  scientific  research  programs  are  as  follows:  a  Link  Foundation 
Grant  for  the  Investigation  of  Situational  Awareness  and  in  particular  how  pilots  use  their 
knowledge  and  skill  to  adapt  to  various  flight  situations.  A  second  Link  Foundation  Grant  on 
other  aspects  of  situational  awareness.  Another  example  is  a  special  Kansas  State  University 
Graduate  School  Incentive  Grant  for  Cockpit  Automation  and  Free  Flight  and  a  grant  in 


conjunction  with  The  University  of  Kansas  on  “Experimental  Investigation  of  the  Effect  of 
Squirrel  on  Mixing  Enhancement  of  Supersonic  Rectangular  Jets.”  A  summary  of  grants  and 
proposals  is  included  in  this  report. 

Summary 

During  the  extended  grant  period,  Kansas  State  University  has  accomplished  all  of  the  purposes 
outlined  in  the  proposal.  With  minor  modifications  of  the  budget  as  approved  by  AFOSR,  all  of 
the  equipment  that  was  proposed  has  been  purchased  in  accordance  with  the  original  and  revised 
schedules.  A  complete  financial  summary  is  also  included  in  this  report. 
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n.  Description  of  Grant  Purposes 

Reference  AFOSR  Grant  #F49620-93-l-0509, 

“Equipment  Support  for  Aeronautical  Training  and  Materials  Research. 

I  have  enclosed  information  about  our  programs  to  include  some  background  about  the 
department,  facilities  and  equipment.  Our  experience  with  British  Civil  Aviation  Authority 
approved  pilot  training  (two  separate  pilot  contracts)  coupled  with  our  current  affiliation  with 
American  Eagle  airlines  in  developing  the  new  FAR  66  Aviation  Maintenance  Training  Transpost 
catagory  (AMTT)  certification  curriculum  and  Air  Midwest  airlines  using  current  airline  check 
lists  and  procedures  places  our  training  a  step  above  most  other  in  the  world.  We  have  a  Federal 
Aviation  Administration  (FAA)  approved  Part  141  pilot  training  college  program  that  uses  a 
standardized  Beech  aircraft  fleet  through  King  Air,  and  a  Beech  jet  is  available  to  round  out  the 
airline  oriented  training. 

Background: 

Kansas  State  University  was  established  in  1 863  as  a  land  grant  university.  It  currently  has 
21,000  students  enrolled,  of  which  1,000  are  international  students.  There  are  nine  colleges 
within  the  University:  l)Agriculture,  2) Architecture,  3) Arts  and  Sciences,  4)Business 
Administration,  5)Education,  6)Engineering,  7)Human  Ecology,  8)Technology,  and  9) Veterinary 
Medicine.  The  College  of  Technology  is  located  in  Salina,  sixty  miles  West  of  the  main  campus. 

Facilities: 

We,  at  the  Salina  campus,  have  $5.2  million  of  new  construction  now  completed  which  included; 
l)a  new  student  living  quarters  (100  person),  2)student  union/cafeteria,  bookstore  complex, 
3)doubling  the  size  of  the  Library/Resource  Center,  4)expanding  Engineering  laboratories, 
5)second  dormintory  to  be  completed  fall  1997. 

The  Aeronautical  facilities  include: 

1.  Classroom/laboratory  building  constructed  in  1990  and  expanded  in  1992.  This  36,000  sq 
ft  building  is  the  Aero  Center. 

2.  We  use  a  3,000  sq  ft  building  adjacent  to  the  Aero  Center  for  additional  offices  and  two 
laboratories  for  a  CBT  contract  to  develop  700  hours  of  computer  based  training  for  the 
AMTT  curriculum. 

3.  Two  U.S.  Air  force  hangars  used  for  B-47's  and  B-52  maintenance  have  been  renovated 
and  are  used  for  aircraft  storage  and  daily  aircraft 

maintenance  for  our  pilot  training  program.  These  two  hangars  provide  a  total  of  54,000  sq  feet. 

4.  Just  completed  is  a  2,500  sq  ft  building  located  next  to  the  Aero  Center  that  houses  our 
composite,  non-destructive  testing,  and  avionics  laboratories.  New  engine  overhaul 
testing/run  up,  calibration  and  engine  storage  will  also  be  part  of  this  building’s  function. 

The  Aeronautical  facilities  are  located  on  the  airport  ramp  and  adjacent  to  the  active  runways  that 
support  ILS,  VOR,  NDB,  GPS  instrument  approaches  with  FAA  operated  control  tower. 


Support  Services: 

(1)  Kansas  State  University-Salina  Library/Resource  Center 

The  Kansas  State  University-Salina  Library/Resource  Center  has  approximately  24,000  volumes. 
The  library  sub  scribes  to  300  periodicals  and  houses  444  professional  videos. 

Over  the  past  several  years  a  variety  of  technology  has  been  added  to  the  KSU-Salina 
library/resource  center.  Through  the  Kansas  Regents  Networks  (KARNET)  the  library  has 
computerized  access  and  daily  courier  service  to  the  following  libraries:  Emporia  State  University, 
Fort  Hays  State  University,  Kansas  State  University,  University  of  Kansas,  University  of  Kansas 
Medical  Center  and  Wichita  State  University. 

The  KSU-Salina  Library/Resource  Center  has  CD-ROM  databases  available  for  customer  use. 
They  are  the  Kansas  Library  Catalog,  ERIC,  Applied  Science  and  Technology  Reader's  Guide  to 
Periodical  Literature,  Computer  Select,  Sheet  Atlas  USA,  Groliers  Academic  America 
Encyclopedia,  Microsoft  Bookshelf,  Newsbank,  and  two  Proquest  databases  -  Business  Dateline 
and  Research  II. 

The  library/resource  center  provides  access  to  Information  Network  of  Kansas  (INK)  and 
Internet.  Software  available  for  customer  use  are  WordPerfect  and  Excel. 

The  library/resource  center  houses  the  Federal  Aviation  Education  Resource  Center  established  in 
1989.  It  contains  free  information  in  a  variety  of  formats  about  aviation  and  space.  Library  staff 
members  are  available  to  help  customers  in  use  of  the  reference,  research,  and  technology  services 
of  the  library.  The  library/resource  center  has  approximately  1 1,500  sq  ft  and  seats  sixty-four 
people.  It  also  has  a  conference  room  and  a  distance  education  classroom. 

(2)  Veterans  Affairs 

The  university  is  fully  accredited  by  the  Veterans  Administration  and  operates  under  a  contract 
whereby  veterans  and  their  dependents  may  obtain  the  benefits  of  educational  assistance  when 
eligible.  The  Professional  Pilot  flight  training  has  VA  approval  for  the  aircraft  use  costs. 

(3)  Tele-Educational  Support  Services  (TESS) 

Kansas  State  University-Salina  has  a  fiilly  operational  two-way  interactive  video  electronic 
classroom.  KSU-Salina  is  directly  linked  to  the  Electronic  Communication  Center  (ECC)  at 
Kansas  State  University,  Manhattan  with  fiber  optics. 

(4)  Computer  Laboratory  located  in  the  Aero  Facility 

The  computer  lab  consists  of 486  DX  66  Hz  Networks  with  CD-ROM,  graphic  work  station, 

CBT  and  internet. 

Equipment: 

We  have  just  added  $7.7  million  in  equipment  to  our  program.  $5.2  million  purchased  aircraft 
and  avionics.  $2.5  million  purchased  new  turbine  engines,  NDT  equipment,  composite 
equipment,  special  tools,  instrumentation,  and  computer  lab  equipment.  The  computer  lab  has 
technical  publication  libraries  &  FAA  publications.  We  have  a  computer  based  training  electrical 


curriculum  (250  modules)  and  several  aircraft  CBT  packaged  software  programs  (King  Air  C- 
90A  for  example)  that  show  detailed  graphics  (photo  images)  of  the  aircraft  and  its  subsystems 
with  motion  and  text  for  a  good  self  passed  learning  system. 

Capability: 

We  have  experience  in  U.S.  Military  Technician  training.  We  have  provided  Military  Occupation 
Skill  (MOS)  training  to  aviation  personnel  in  Kansas  National  Guard  units  when  their  units  were 
upgraded  to  new  aircraft.  We  also  have  trained  many  Air  force  technicians  from  McConnell  Air 
force  Base  that  were  assigned  to  the  B-1  bomber  and  KC-135  units.  We  focused  mainly  on  the 
Federal  Aviation  Administration  (FAA)  requirements  to  bring  the  Air  force  level  of  training  to 
meet  the  requirements  of  the  FAA  Airframe  and  Powerplant  certificate  standards. 

We  have  contracted  with  Beechcraft  to  provide  specific  airframe,  sheetmetal,  and  assembly 
training.  We  provided  National  Aeronautics  and  Space  Administration  (NASA)  soldering  for 
Beechcraft  avionics  harness  assembly  technicians. 

We  were  told  by  Cessna  in  their  search  for  a  new  single  engine  manufacturing  facility  that  our 
training  proposal  was  the  one  they  preferred  of  all  those  submitted  to  them.  The  faculty  are 
equally  qualified  and  most  have  extensive  military  experience.  The  Aeronautical  Department  is 
made  up  of  three  sections;  1)  Aviation  Maintenance  Technician,  2)  Professional  Pilot,  and  3) 
Avionics. 

Aviation  Maintenance 

We  have  a  FAA  approved  FAR  Part  147  (Airframe  and  Powerplant)  program.  About 
2100  contact  hours  are  identified  in  this  Airframe  and  Powerplant  (Aviation  Maintenance 
Technician)  curriculum  and  is  presented  in  two  years  using  the  university's  semester 
system,  ie.  sixteen  week  periods  starting  August  and  January  each  year.  Summer  eight  or 
twelve  week  sessions  are  available. 

In  addition  to  the  above  technical  subjects  our  students  routinely  opt  for  an  Associate 
degree.  This  degree  requires  an  additional  sixteen  college  credits  or  762  contact  hours  in 
the  classroom.  This  Associate  degree  in  Aviation  Maintenance  can  be  obtained  in  two 
years  if  the  summer  is  utilized.  The  courses  included  in  this  two  year  program  do  not 
include  composite  and  non-destructive  testing.  Both  of  these  courses  have  been  added  to 
the  four  year  degree  option  for  our  students.  We  routinely  use  airworthy  aircraft  in  our 
aviation  maintenance  training. 

Professional  Pilot 

We  are  approved  under  FAA  FAR  Part  141  and  VA  approved  for  benefits.  The  Ab-initio 
course  uses  a  new  Beech  standardized  fleet  using  B-58  Barons,  F33A  Bonanzas,  and  C-23 
Sundowners.  The  C90A  King  Air  and  B-58  Baron  have  EFIS,  GPS  installed.  The  new  C- 
90  is  used  for  the  prop-jet  course.  We  have  new  Frasca  and  AST  simulators;  single 
engine,  multi-engine  with  visual  and  multi-engine  prop-jet  with  visual  and  B-737 
capability.  We  are  under  a  current  contract  with  British  Aerospace  Flying  College  Limited 
(BAe),  Prestwick,  Scotland  to  do  Civil  Aviation  Authority  (CAA)  pilot  training  as  part  of 


BAe's  approved  flying  program.  We  offer  a  four  year  FAA  endorsed  Airway  Science 
Bachelor  of  Science  degree  in  professional  flight. 

Avionics 

We  have  an  FAA  Radio  and  Installation  Repair  Station  license.  This  allows  us  to  do  all  of 
our  own  repair,  installation  and  warranty  work  on  King  (Allied  Signal)  avionics.  The 
avionics  program  is  a  two  year  program.  We  have  high  industry  demand  for  an  avionics 
graduate  with  an  airframe  license. 

Grants  and  Contracts 

We  have  the  equipment  and  expertise  in  a  variety  of  areas  that  supports  mutual  grant  and  contract 
activities.  The  list  below  are  areas  where  we  have  contributed  or  are  conducting  at  present  due  to 
the  AFOSR  Grant  #F4962-93-l-0509: 

The  Aeronautical  Department  at  Kansas  State  University  at  Salina  contributed  substantially  to 
cooperative  research  efforts  that  included  researchers  from  academic  departments  at  Kansas  State 
University  at  Manhattan.  The  department's  significant  contribution  reflects  its  continuing 
commitment  to  the  goal  of  establishing  a  flight  training  program  that  integrates  research  findings 
with  training  to  enhance  flight  safety  and  increase  pilot  proficiency.  Researchers  using  the 
department's  technologically  advanced  facilities  have  access  to  excellent  flight  simulation 
equipment,  aviation  maintenance  work  benches,  avionics  work  benches,  a  highly  proficient 
training  staff  and  a  large  student  pilot  population.  Presently,  three  research  projects  are  utilizing 
these  resources,  and  funding  is  pending  for  two  research  projects  that  would  also  involve 
utilization  of  the  department’s  resources.  An  abstract  of  each  of  these  five  research  projects  is 
included.  If  the  latter  two  projects  receive  funding,  the  cooperative  research  efforts  to  date  will 
have  generated  approximately  $193. 7K,  with  nearly  52%  (i.e.,  $100. 2K)  of  these  funds  being 
contributed  by  extramural  sources. 

1.  Training  Situation  Awareness:  The  Contribution  of  Task  Invariant  Components. 
Sponsor:  Link  Foundation,  Institute  for  Simulation  and  Training,  University  of  Central  Florida 
Total  Costs:  $28.  IK 

Principal  Investigators:  Kurt  M.  Joseph  and  John  Uhlarik 

Abstract.  This  research  project  addresses  an  important  phenomenon  in  complex  work 
environments  (e.g.,  aviation)  known  as  situation  awareness  (SA).  As  it  relates  to  the  aviation 
domain,  SA  is  a  descriptive  label  that  characterizes  how  pilots  use  their  knowledge  and  skill  to 
adapt  to  various  flight  situations.  SA  is  examined  by  observing  the  interaction  between  the  pilot 
and  his/her  environment.  This  interaction  can  be  localized  to  the  cockpit  interface  where,  at  any 
given  moment,  the  pilot  must  interpret  bits  of  information  and  make  inferences  about  the  state  of 
his/her  aircraft  and  the  environment  through  which  the  aircraft  is  traveling.  Incorrect 
interpretations  and  inferences  can  result  in  costly  errors,  and  possibly  loss  of  control  by  the  pilot. 
Psychological  measures  that  tap  attention,  memory,  and  the  pilot's  mental  models  of  flight 
simulation  situations  are  used  to  determine  whether  or  not  the  pilot's  behavior  corresponds  to  a 
normative  functional  mapping  of  the  relevant  situation.  Information  gathered  from  these 
measures  will  then  be  used  to  provide  better  pilot  training. 


2.  Pilots'  Schemata  and  Their  Effects  on  Situation  Awareness. 

Sponsor:  Link  Foundation,  Institute  for  Simulation  and  Training,  University  of  Central  Florida. 
Total  Costs:  $14.05K 

Principal  Investigators:  Doreen  Comerford  and  John  Uhlarik 

Abstract.  This  research  project  also  investigates  situation  awareness  (SA).  Specifically,  it  uses 
PC-based  flight  simulations  to  analyze  pilots'  knowledge  of  flight  information.  A  goal  of  this 
project  is  to  demonstrate  that  pilots  develop  schemata,  or  mental  structures,  which  are  thought  to 
be  an  important  aspect  of  behaviors  that  are  associated  with  SA.  Essentially,  a  schema  consists  of 
variables,  or  associations  between  pieces  of  flight  knowledge  that  are  connected  with  control 
actions.  These  control  actions  are  instantiated  when  a  schema  matches  a  specific  flight  situation. 
For  example,  a  pilot  who  has  executed  hundreds  of  instrument  landing  system  (ILS)  approaches  at 
familiar  airports  will  probably  have  developed  a  schema  of  ILS  approaches  that  can  be  used  to 
guide  his/her  behavior  when  he/she  attempts  an  ILS  approach  at  an  unfamiliar  airport.  In  this 
case,  the  "ILS  approach"  schema  is  instantiated  and  a  series  of  control  actions  are  performed, 
which  may  include  setting  the  localizer  frequency  in  the  channel  selector,  maintaining  the 
prescribed  glideslope,  and  familiarizing  oneself  with  the  missed  approach  procedure.  The  research 
project  will  involve  analyses  of  interview  protocols  that  are  collected  from  expert  pilots  who, 
arguably,  have  the  most  valid  schemata.  The  results  of  these  analyses  will  be  used  to  assess  the 
schemata  of  naive  and  novice  pilots. 

3.  Honeywell/NASA/Kansas  Space  Grant  Consortium  Project. 

Sponsor:  Honeywell  Technology  Center  and  NASA-Langley  Research  Center 
Total  Costs:  $30K 

Principal  Investigator:  John  Uhlarik 

Abstract.  This  research  project  will  include  experimental  analyses  of  existing  Honeywell 
electronic  flight  informtion  system  (EFIS)  displays  and  newer  EFIS  displays,  which  contain  an 
attitude  direction  indicator  (ADI)  that  includes  perceptual  cues  for  terrain  (e.g.,  terrain  displayed 
using  splay,  compression,  optical  flow  rates).  The  primary  goal  of  the  research  will  be  to  select  a 
cue  or  set  of  cues  that  can  be  used  to  support  terrain  collision  avoidance.  This  project  will 
involve  PC-based  simulations  that  present  existing  and  modified  EFIS  displays  to  pilots. 

4.  Cockpit  Automation  and  Free  Flight. 

Sponsor:  Kansas  State  University  Graduate  School  Special  Group  Incentive  Research  Awards 
Program,  Kansas  State  University 
Total  Costs:  $93. 4K 

Principal  Investigators:  John  Uhlarik,  Garth  Thompson,  Peter  Gorder,  and  Peter  Kennedy 
Abstract.  The  specific  focus  of  this  research  includes  topics  associated  with  the  costs  and 
benefits  of  automation,  especially  as  it  applies  to  the  rapidly  evolving  concept  of  free  flight.  Free 
flight  represents  a  change  from  traditional  air  traffic  control  by  shifting  responsibility  and 
autonomy  for  navigation  and  separation  back  to  the  cockpit,  while  not  compromising  safety.  The 
basic  notion  is  that  all  flight  plans  would  be  determined  by  the  pilot  based  on  self-determined 
criteria  and  independent  of  pre-defined  airways  or  altitude  profiles.  Send  and  receive  data  link, 
combined  with  global  positioning  information,  have  the  potential  to  provide  algorithms  for  safe 
and  efficient  air  traffic  flow.  The  challenge  will  be  to  take  those  algorithms  and  develop  graphic 


displays  that  provide  the  pilot  with  adequate  mental  models  that  support  situation  awareness. 
Specifically,  this  research  would  examine  the  human  factors  issues  during  the  design  and  analysis 
phases  necessary  to  implement  free  flight,  especially  as  it  applies  to  general  aviation.  This  effort 
would  involve  real-time,  human-in-the-loop  simulations  that  systematically  study  pilot  and  air 
traffic  control  behavior  and  their  interactions.  A  primary  goal  of  this  research  will  be  to  support 
activities  that  lead  to  continuing  extramural  funding  from  NASA  and  FAA  programs  intended  to 
support  and  develop  the  concept  of  free  flight,  especially  as  they  apply  to  advanced  flight  systems 
for  general  aviation. 

5.  Air  Traffic  Decision  Making  in  a  Free  Flight  Environment  for  Pilots  and  Non-Pilots  in 
Part-Task  and  Full-Mission  Simulation. 

Sponsor:  Link  Foundation,  Institute  for  Simulation  and  Training,  University  of  Central  Florida 
Total  Costs:  $28.  IK 

Principal  Investigators:  Doug  Peterson  and  John  Uhlarik 

Abstract.  This  research  project  seeks  to  assess  the  air  traffic  decision  making  ability  of  pilots  and 
non-pilots  under  various  situations  and  simulated  scenarios.  Extensive  testing  in  a  controlled 
simulator  environment  will  be  required  before  a  complete  transition  to  free  flight  can  be 
accomplished.  This  project  intends  to  identify  the  key  components  required  for  acquiring  an 
accurate  mental  model  of  current  air-traffic  situations,  and  then  testing  situation  displays  and  pilot 
instruction  as  possible  methods  of  improving  air-traffic  situation  assessment  and  implementation 
of  action.  Like  previous  research  in  aviation,  part-task  simulation 

will  be  required  in  the  early  stages  of  research.  However,  later  stages  of  evaluation  will  use 
full-mission  simulation  to  evaluate  air-traffic  avoidance  decisions  during  flight.  The  assistance  of 
experienced  flight  instructors  and  simulated  traffic  avoidance  situations  will  be  instrumental  in 
determining  how  effectively  accurate  air  traffic  management  can  be  accomplished  by  novices  and 
student  pilots.  The  end  goal  of  this  project  is  to  recommend  the  type  of  training  and  displays 
needed  for  safe  and  efficient  flight  in  the  future. 

6.  Experimental  Investigation  of  the  effect  of  swirl  on  mixing  enhancement  of  supersonic 
rectangular  jets. 

Sponsor:  University  of  Kansas 
Principal  Investigator:  Janson  French 

Abstract.  Free  jets  from  four  rectangular  nozzle  configurations  and  one  circular  nozzle  were 
tested  in  a  new  facility.  The  new  facility,  consisting  of  a  plenum  with  flow  conditioners,  allowed 
testing  of  a  variety  of  free  jet  configurations  at  both  subsonic  and  supersonic  speeds.  Properties 
of  the  free  flow  could  be  measured  with  a  pitot  pressure  tube  or  with  a  hotwire  anemometer.  The 
five  nozzle  configurations  included  straight  and  notched  rectangular  nozzles  with  and  without 
boundary  layer  swirl  vanes,  and  an  equivalent  area  circular  nozzle.  Pitot  pressure  measurements 
in  the  free  flow  were  used  to  calculate  fully  expanded  Mach  number  distribution  along  the 
centerline  and  in  the  normal  plane  at  four  downstream  locations.  Spreading  rate  and  mass  flow 
ratio  were  compared.  Results  showed  that  the  jet  which  emerged  from  the  unvaned  notched 
rectangular  nozzle  spread  faster  in  the  direction  of  the  small  nozzle  dimension,  while  the  jet 
emanating  from  the  vaned  straight  rectangular  nozzle  spread  faster  in  the  direction  of  the  long 
nozzle  dimension.  The  swirling  boundary  layers  were  found  to  result  in  more  entrainment  than 
their  corresponding  nonswirling  counterparts,  and  the  jets  emerging  from  notched  nozzles  were 
found  to  spread  faster  than  those  from  straight  nozzles. 


Other  direct  contracts/research/projects  due  to  the  AFOSR  Grant: 

I .  National  Institute  Aviation  Research  cooperative  efforts  in  composite  structures  and 
building  components  such  as  wing  tips,  vertical  stabilizer  caps,  etc.  using  industry 
approved  and  experimental  lay  up  methods, 

3.  Kanas  State  University  Psychology  department  is  currently  doing  training  situation 
awareness;  The  Contribution  of  Task  Invariant  Components,  Pilot’s  Schemata  and  their 
effects  on  Situation  Awareness. 

4.  Honeywell/NASA/Kansas  Grant  Consortium  project. 

5.  Cockpit  automation  and  free  flight  sponsored  by  Kanas  State  University  graduate  school 
special  group  incentive  research  awards  program,  KSU. 

6.  E-Prom  development  is  a  contract  with  Aviation  Simulation  Technology.  Developing 
approaches  and  route  structure  for  simulators  AST300  and  AST300T. 

7.  Contributed  to  the  NASA  consortium  aircraft  design  award  won  by  the  Kansas  NASA 
Consortium. 

8.  Kansas  University  aeronautical  engineering  students  annually  attend  a  full  day  seminar 
offered  by  our  department  for  a  hands  on  experience,  tours,  orientation  flights  in  aircraft 
and  simulators,  aircraft  maintenance  problems  associated  with  aircraft  designees,  etc. 

9.  Non  destructive  testing  equipment,  laboratories,  subject  matter  expertise  of  faculty  allow 
courses  in  NDT  and  components  to  be  offered  as  part  of  our  four  year  program  and 
enhances  capabilities  in  research  grants. 

10.  Current  contract  with  NASA  research  to  perform  ozone  hole  studies  and  high  altitude 
exhaust  emission  studies  on  their  effect.  We  are  providing  all  facilities,  storage  and 
support  for  this  contract. 

I I .  We  are  subcontracted  with  McDonnell  Douglas  who  has  a  $70  million  contract  with  the 
Malaysian  government  to  establish  an  Aeronautical  Training  Center  in  Malaysia.  KSU- 
Salina  Aeronautical  Department  will  train  the  instructors,  provide  the  aviation 
maintenance  technician  curriculum,  train  the  initial  students,  help  development  the 
equipment,  facilities  and  operation  of  the  training  facility.  We  will  provide  subject  matter 
expertise  for  developing  a  700  hour  Computer  Based  Training  package,  set  up  electronic 
two  way  video  classrooms  and  multimedia  electurn  for  delivery  of  classes  and  support  to 
Malaysia  from  Salina,  Kansas.  Follow  on  development  of  speciality  courses,  transport 
category  aviation  maintenance  technicians,  digital  electronics,  etc.  An  articulation 
agreement  for  four  year  aeronautical  engineering  accredited  to  be  established  in  Malaysia, 
follow  on  pilot  training  are  also  follow  on  projects. 

12.  We  have  conducted  simulator  market  surveys  and  reports  for  IVAC  through  SGA  (Stan 
Garst  and  Associates)  a  simulator  company. 

13.  Raytheon  used  our  aircraft  for  a  production  safety  video  on  main  spar  inspection 
procedures. 

14.  Allied  Signal  performed  envelope  testing  and  video  recording  for  safety  flight  procedures 
and  the  instrumentation  there  of 

15.  We  are  looking  at  providing  equipment  and  review  flight  envelope  procedures  for  the 
NIAR  aircraft  seat  safety  in  current  projection  aircraft. 

16.  Actively  involved  in  the  NSF  grant  to  support  Global  Position  Systems  GPS  and  GIS 
research,  curriculum  development  distributed  to  other  colleges  in  U.S.  and  to  provide  on 
going  expertise  support. 


17.  Implemented  FAA  endorsed  four  year  degrees  in  Airway  Science  in  aircraft  maintenance 
and  Professional  flight. 

18.  Conducted  through  UAA/University  Aviation  Associated/ Ab-initio  prop-jet  training 
research  in  cooperation  with  Air  Midwest. 

19.  Developing  Airline  Transport  curriculum  with  America  Eagle  airlines. 

20.  Ongoing  USAF  training  of  technicians  from  McConnell  Airforce  Base  and  USA  training 
of  technicians  from  Fort  Riley  and  MOS  training  for  KSARNG. 

21.  Active  in  subject  matter  expertise  and  training  and  support  for  Kansas  Highway  Patrol 
(KHP)  and  Sheriff  and  city  police  for  drug  interdiction/enforcement  flight  activities. 

22.  Worked  with  Howard  Smith,  Kansas  University,  on  structure  research. 

23.  Analysis  and  development  of  Methodology  for  relating  accidents  and  near  accidents  and 
near  accidents  and  known  maintenance  error  with  NIAR,  Behnam  Bahr. 
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Cover  Sheet 

Kansas  State  University  has  proposed  a  grant  of  $7.7  million  for  laboratory  equipment, 
technical  training  devices  and  training  aircraft  to  equip  and  implement 
an  innovative  technical  training  and  research  program.  This  proposal  has  received 
approval  from  the  Department  of  Defense.  This  environmental  assessment  fulfills  the 
requirements  of  the  National  Environmental  Protection  Act  and  is  done  at  the  direction 
of  the  Air  Force  Office  of  Scientific  Research. 

Final  Environmental  Assessment 

Kansas  State  University 

Dr.  Charles  E.  Reagan 
Executive  Assistant  to  the  President 
Kansas  State  University 
1 10  Anderson  Hall 
Manhattan,  KS  66506-0112 
913-532-6221 

The  College  of  Technology,  Kansas  State  University-Salina,  is  one  of  nine  colleges  of 
Kansas  State  University.  The  main  campus  and  the  Veterinary  Medical  campus  are*  locat¬ 
ed  in  Manhattan,  Kansas,  sixty  miles  east  of  Salina.  At  the  College  of  Technology,  there 
are  two  principle  areas  of  study:  aeronautical  studies  and  engineering  technology.  This 
grant  will  support  all  three  parts  of  the  aeronautical  studies  department:  professional 
pilot  training,  aviation  maintenance  technology,  and  avionics  technician. 

This  equipment  will  put  the  aeronautical  studies  department  in  a  position  to  conduct  and 
participate  in  cooperative  research  on  human  factors  in  aviation  and  in  composite  materi¬ 
als  testing.  Other  portions  of  the  equipment  request  will  allow  KSU-Salina  to  institute 
some  innovative  and  advanced  courses  in  non-destructive  testing  and  the  fabrication  and 
repair  of  composite  structures. 

The  training  function  of  the  equipment  request  will  include  simulators  and  aircraft  for  all 
stages  of  professional  pilot  training  through  the  Airline  Transport  Rating.  The  College 
intends  to  develop  a  special  ATP/Turbine  Transition  course  designed  to  convert  military 
pilots  to  civilian  pilot  qualifications  suitable  for  commuter  or  corporate  positions. 

The  College  offers  international  pilot  training,  in  cooperation  widi  British  Aerospace. 

The  College  is  approved  for  British  CAA  training  and  is  prepared  to  train  pilots  to  either 
the  American  FAA,  the  British  CAA,  or  any  combination  of  the  two. 

The  equipment  requested  in  this  proposal  will  allow  Kansas  State  University-Salina 
Aeronautical  Studies  to  become  the  best  university  aviation  program  in  the  country. 
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Chapter  1 


Purpose  and  Need  for  Action 

1.1  Statement  of  Importance  of  Grant  and  Purposes  in  Proposal*  Kansas  State  University  has  proposed  a 
grant  of  $7.7  million  for  laboratory  equipment,  technical  training  devices,  and  training  aircraft  to  equip  and 
implement  an  innovative  technical  training  and  research  program.  This  proposal  has  already  received 
approval  from  the  U.S.  Congress  and  the  Department  of  Defense.  The  equipment  in  our  proposal  will  expand 
an  existing  aeronautical  studies  program.  Portions  of  the  equipment  will  support  an  enlargement  and  equip¬ 
ping  of  our  Avionics  (aircraft,  radio,  and  navigation)  Training  Program.  Odier  parts  of  the  equipment  will 
allow  us  to  expand  and  enhance  our  Aircraft  Technician  Training  (A  &  P  Mechanic  Program).  Finally,  the 
training  aircraft  and  simulators  in  the  proposal  will  allow  us  to  expand  and  improve  our  Professional  Flight 
Training  Program.  All  of  this  equipment  will  be  at  the  Kansas  State  University-Salina  campus  located  at  the 
Salina  Municipal  Airport  (former  Schilling  Air  Force  Base).  The  project  will  begin  as  soon  as  funds  are 
received  from  the  Department  of  Defense,  but  no  later  than  September  30,  1993.  The  overall  goal  is  to  create 
the  best  university  aviation  program  in  the  United  States.  The  equipment  in  this  Grant  proposal  is  extraordi¬ 
narily  important  in  advancing  the  fundamental  purposes  of  the  Aeronautical  Studies  Department  at  Kansas 
State  University-Salina.  This  equipment  will  be  used  in  research  and  training. 

Research: 

There  are  three  areas  of  research  interest  and  capability  at  Kansas  State  University-Salina,  which  depend  upon 
the  receipt  of  the  equipment  in  this  Grant  proposal:  human  factors,  composites,  and  training  curricula.  We 
intend  to  use  the  simulators  and  standardized  fleet  and  the  available  source  of  research  subjects  in  human  fac¬ 
tors  research.  Researchers  at  Kansas  State  University  have  a  special  interest  in  situational  awareness,  cockpit 
displays,  control  layouts,  and  training  schedules.  In  composite  research,  we  will  cooperate  with  the  National 
Institute  for  Aviation  Research  at  Wichita  State  University  and  the  Department  of  Aeronautical  Engineering 
at  the  University  of  Kansas.  Some  composite  components  will  be  put  on  fleet  aircraft  to  test  their  reliability 
and  endurance  in  an  actual  training  environment.  Other  composite  materials  may  be  experimentally  installed 
in  engines,  and  then  those  engines  run  on  our  test  cells  to  determine  the  suitability  of  those  materials.  A  third 
area  of  special  research  interest  is  in  pilot  training  curricula.  Kansas  State  University-Salina  is  the  only 
University  training  program  that  we  know  of  that  has  CAA-  as  well  as  FAA-certified  instructors,  and  the  only 
program  that  we  know  of  in  the  United  States  which  has  been  approved  by  the  CAA  to  give  CAA  training. 
This  puts  us  in  a  perfect  position  to  compare  students  that  have  gone  through  the  FAA  training  program  and 
have  met  FAA  standards  with  those  in  the  CAA  program  to  see  and  document  progress  and  competence  at 
various  stages  of  the  training  program. 

Training: 

The  equipment  in  this  Grant  proposal  is  extremely  important  in  advancing  the  training  function  of  all  three 
parts  of  the  Aeronautical  Studies  program.  Equipment  in  Schedules  D  and  E  will  provide  us  with  the  equip¬ 
ment  we  need  to  establish  a  composite  laboratory  and  a  non-destructive  testing  laboratory.  To  be  able  to 
train  students  in  handling  and  repairing  and  fabricating  composite  structures  and  in  the  non-destructive 
testing  of  composites  will  put  Kansas  State  University  at  the  forefront  of  aviation  technician  training.  More 
and  more  aircraft  are  made  up  in  part  or  wholly  (e.g.,  Beech  Starship)  of  composite  materials.  Yet  very  few 
aviation  maintenance  training  schools  are  equipped  and  prepared  to  teach  students  how  to  deal  with  these 
materials.  Schedule  H,  Avionics  Stations,  will  allow  us  to  complete  our  Avionics  Teaching  Laboratory. 

Our  method  of  teaching  avionics  is  different  from  what  is  frequently  found.  Our  avionics  students  will 
repair  avionics  in  actual  flyable  airplanes,  will  have  experience  in  the  installation  and  removal  of  avionics 
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from  airplanes,  and  will  get  experience  in  trouble-shooting  and  ramp  testing.  Many  students  will  choose  to 
combine  avionics  with  airframe  licenses.  The  latter,  airframe/avionics  certified  technicians,  are  in  especially 
high  demand  as  modem  aircraft  become  increasingly  controlled  by  computers  and  electronic  devices. 

The  tuihoprop  simulator  and  C-90A  King  Air  will  allow  us  to  institute  a  new  airline  transport  rating/tur¬ 
bine  transition  course  for  experienced  pilots,  such  as  military  pilots  to  convert  them  to  civilian  ratings  and 
proficiencies.  Finally,  with  our  spray  paint  facility,  we  will  be  in  a  position  to  teach  our  aviation  technician 
students  the  proper  techniques  for  painting  aircraft  and  aircraft  parts  in  an  environment  which  meets 
OSHA  and  EPA  regulations. 

Most  of  the  equipment  in  our  proposal  is  similar  to  equipment  and  aircraft  presently  being  used  in  the 
Aeronautical  Studies  Program.  However,  we  also  propose  to  build  an  engine  test  cell  and  to  construct  a 
pre-fabricated  hangar  to  house  a  Non-Destructive  Testing  Laboratory,  Composite  Laboratory,  Avionics 
Laboratory  and  Turbine  Engine  storage.  This  building  will  be  called  the  “Materials  Coating  and 
Fabrication  Building.”  In  addition,  the  aircraft  in  the  grant  proposal  will  significantly  expand  the  amount  of 
flying  done  in  the  program. 

This  Environmental  Assessment  will  principally  address  these  three  issues. 

1.2  Salina  Airport  Authority  Environmental  Assessment  We  have  relied  on  the  Salina  Airport  Authority 
Environmental  Assessment  (S  AAEA)  for  descriptions  of  the  current  airport  environment  and  projections  of 
future  operations  and  their  environmental  impact.  The  S AAEA  is  included  in  Appendix  A. 

1.3  Remaining  Decisions.  None 

1.4  Potential  issues.  Potential  environmental  issues  with  respect  to  this  equipment  support  package  involve  air 
quality,  noise,  hazardous  waste  and  emissions,  and  operator  safety.  Other  equipment  in  the  proposal,  such 
as  avionics  equipment,  computers,  simulators,  and  aviation  technician  laboratory  equipment,  are  similar  in 
type  to  equipment  presently  being  used.  This  equipment  poses  no  potential  environmental  concerns 
whatsoever. 

1.5  Organization  of  this  Envimmental  Assessment  The  Aeronautical  Studies  Program  at  Kansas  State 
University  is  certified  by  the  Federal  Aviation  Administration  under  Federal  Aviation  Administration  FAR 
Parts  141  and  147.  The  Avionics  Program  is  an  authorized  Bendix/King  Avionics  Repair  Station. 

Instructors  in  this  program  have  all  of  the  requisite  FCC  licenses  and  permits.  Kansas  State  University  has 
EPA  permits  for  the  handling  of  hazardous  waste  and  has  an  approved  environmental  safety  program, 
head^  by  Dr.  John  Lambert,  a  certified  hazard  control  manager. 

The  balance  of  this  environmental  assessment  will  address  potential  environmental  problems  concerning: 

I.  Increased  number  of  flights  as  a  result  of  additional  training  aircraft; 

n.  Engine  test  cell  and; 

in.  Materials  Coating  and  Fabrication  Building. 
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Chapter  2 


Alternatives  Including  the  Proposed  Action 

2.1  Introduction.  This  chapter  will  describe  the  proposed  action  and  any  reasonable  alternatives.  Any 
potential  environmental  consequences  of  the  alternatives  will  be  discussed. 

2.2  Current  KSU-S  Aeronautical  Programs  at  Salina  Municipal  Airport  The  aeronautical  programs  at 
Kansas  State  University-Salina,  College  of  Technology,  are  located  on  the  east  side  of  the  Salina 
Municipal  Airport.  The  principal  buildings  are  a  new  pilot  training  center  and  classroom  building  (15,000 
square  feet),  an  attached  aviation  laboratory  building  (21,(XX3  square  feet),  and  two  large  ex- Air  Force 
hangars  (27,0(X)  square  feet  each).  The  aviation  program  has  368,(X)0  feet  of  dedicated  ramp  space.  The 
Salina  Municipal  Airport  is  currently  used  for  aircraft  based  at  the  airport;  a  commuter  airline  (U.S.  Air 
Express),  flying  BE  1900C  aircraft;  flight  training  for  Kansas  State  University-Salina  using  single-  and 
multi-engine,  fixed-wing,  piston  aircraft  and  single-piston  engine  helicopters;  instrument  approach  and 
take  off  and  landing  practice  by  F-16’s  from  McConnell  Air  Force  Base  in  Wichita,  Kansas;  practice 
instrument  approaches  and  take  off  and  landings  by  Wichita  aircraft  manufacturers,  such  as  Beech,  Leaijet, 
and  Cessna;  and  the  servicing  of  transient  aircraft  at  two  fixed  base  operations.  The  east  side  of  the  airport 
is  an  industrial  park  housing  a  variety  of  manufacturing  and  light  industrial  companies,  such  as  Holiday 
Mansion  Boat  Company,  Tony’s  Pizza,  Kansas  National  Guard,  Salina  Area  Vocational  Technical 
School,  Kansas  Highway  Patrol,  and  others.  The  actions  Kansas  State  University  is  proposing  are  all  activ¬ 
ities  that  are  currently  occurring  in  the  Salina  Municipal  Airport  Environment. 

See  the  KSU-S  campus  map.  Figure  2.2,  for  the  location  of  the  Kansas  State  University  facilities,  including 
the  proposed  location  of  the  engine  test  cell  and  the  Materials  Coating  and  Fabrication  Building.  See  the 
Salina  Airport  Authority  Environmental  Assessment  in  Appendix  A  for  a  detailed  description  of  the  Salina 
Airport  Environment  and  data  concerning  operations. 
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2.2. 1  Proposed  Action.  Expansion  of  the  Training  Fleet.  Our  proposal  calls  for  our  training  fleet  to  be 
expanded  with  the  following  aircraft: 

1  C-90A  King  Air  Turbo  Prop 
4  B-58  Baron  Twin  Engine  Piston 
6  F-33A  Single  Engine  Piston  Retractable 

10  plus  C-23  Sundowner  Fixed  Gear  Fixed  Pitch  Single  Engine  Piston 
3  Cessna  C- 1 50  Aerobat  Aircraft 

This  fleet  will  approximately  double  the  size  of  the  Kansas  State  University-Salina  professional  pilot  training 
fleet,  which  now  consists  of  23  single  engine  piston  and  multi-engine  piston  fixed  wing  aircraft  and  3  single 
engine  piston  helicopters. 

2.2. 1 . 1  Alternative  1 :  Action  as  proposed. 

2.2. 1 .2  Alternative  2:  Modify  proposal.  The  training  aircraft  have  been  carefully  selected  for  the  present 
and  future  training  needs  of  the  Professional  Pilot  Program.  The  type  and  mix  of  aircraft  have  been 
selected  after  exhaustive  consideration  of  all  the  other  alternatives. 

2.2. 1 .3  Alternative  3:  No  action.  No  action  on  the  proposed  aircraft  purchase  would  have  a  severe  effect  on 
the  professional  pilot  program 's  capacity  to  accomplish  its  mission.  It  would  completely  nullify  the 
most  significant  portions  of  the  grant  intention  to  improve  all  phases  of  the  aeronautical  studies 
department. 
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2.2.2  Proposed  actions.  Construction  of  the  engine  test  cell  in  the  preferred  location. 

2.2.2. 1  Alternative  1:  Construction  of  the  engine  test  cell  in  a  preferred  location.  The  location  for  the  engine 
test  cell  was  carefully  selected  to  minimize  the  effects  of  noise  on  the  classroom  and  laboratory 
environment  and  to  use  a  site  on  the  ramp  which  has  been  regularly  used  for  the  run-up  of  engines, 

2.2.2.2  Alternative  2:  Location  of  the  engine  test  cell  northwest  of  the  Pilot  Training  building.  The  site 
was  rejected  because  of  the  possible  noise  interfering  with  the  teaching  function  of  the  building, 

2.2.2.3  Alternative  3:  No  action  alternative.  This  alternative  is  unacceptable  since  it  is  essential  that  engines 
rebuilt  by  students  in  lab  courses  be  run  and  tested  Engines  that  are  rebuilt  for  the  training  fleet 
must  also  be  tested  on  calibrated  instruments  before  being  certified  for  service. 
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2.2.3  Proposed  Action.  Construction  of  a  prefabricated  metal  hangar  for  the  completely  self-contained 
Materials  Coating  and  Fabrication  Building.  This  facility  will  be  located  on  the  east  ramp, 
south  of  the  Aviation  Maintenance  Technology  Laboratory  building.  One  advantage  of  this  site  is 
that  it  is  near  the  AMT  MLaboritory  Building  where  engines,  parts,  and  tools  are  readily  available. 

2.2.3. 1  Alternative  1 :  Facility  located  as  proposed.  Many  alternative  sites  for  this  structure  were  discussed 
and  rejected  because  of  planned  uses  of  other  portions  of  the  ramp.  The  proposed  site  is  the  most 
convientfrom  the  piont  of  view  of  construction  and  use. 

2.2.3.2  Alternative  2:  Construction  of  the  Materials  Coating  and  Fabrication  Building  in  another  location. 
Other  sites  on  the  ramp  are  unsuitable  because  of  drainage  and  thickness  of  ramp  (48’*  thick). 

2.2.3.3  Alternative  3:  No  action.  This  alternative  is  unacceptable  because  it  is  essential  to  our  aeronautical 
programs  to  have  adequate  laboratories  for  Avionics,  Composite  Lay-up.  Non-Destructive  Testing 
and  a  secure  storage  area  for  our  turbine  engines. 
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2.3  Discussion  of  Alternatives.  The  alternatives  addressed  above  represent  a  range  of  reasonable  alternatives. 
With  respect  to  the  selection  of  the  engine  test  cell  site  and  the  Materials  Coating  and  Fabrication  Building, 
these  were  chosen  because  they  best  met  our  criteria  of: 

L  How  they  fit  in  the  overall  use  of  the  KSU-Salina  ramp  space. 

2.  Convenience  to  the  Aviation  Maintenance  Technology  Building  and  turbine  engine  storage  area. 

3.  With  respect  to  the  engine  test  cell,  would  have  any  noise  produced  on  the  operation  of  the  test  cell  in 
the  same  area  as  we  now  use  for  all  prefiight  engine  run-ups. 

2.4  Environmental  Effect  of  Alternatives.  The  siting  of  the  engine  test  cell  and  the  Materials  Coating  and 
Fabrication  Building  has  no  environmental  consequence,  with  the  exception  of  noise  from  the  test  cell  being 
farther  away  from  the  classroom  and  laboratory  buildings  if  it  is  located  in  the  site  we  have  proposed. 
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Chapter  3 

The  Affected  Environment 

3.1  Introduction.  All  of  the  equipment  that  we  are  proposing  in  our  grant  is  similar  in  type  to  equipment  present¬ 
ly  being  used  in  the  Aeronautical  Studies  Department.  Furthermore,  all  of  the  activities,  including  training 
flights,  aviation  technician  laboratory  work,  aircraft  repair  and  rebuilding,  etc.,  are  currently  being  conducted 
at  KSU-S  and  at  other  locations  on  the  Salina  Municipal  Airport. 

3.2  KSU-S  Description.  The  Kansas  State  University-Salina  College  of  Technology  campus  is  located  on  the 
east  side  of  the  Salina  Municipal  Airport  in  an  industrial  and  business  park,  which  goes  virtually  the  whole 
length  of  the  airport.  (See  enclosed  map  of  airport  area.  Figure  3.2).  Salina,  Kansas,  is  located 

(N  38"47.50’;  W  97‘  39.06’)  approximately  170  miles  west  of  Kansas  City  at  the  intersection  of  Interstate  70 
and  Interstate  135W.  Kansas  State  University-Salina,  College  of  Technology,  is  a  college  of  Kansas  State 
University.  Principal  programs  are  Engineering  Technology  (civil,  chemical,  electrical,  mechanical,  comput¬ 
er)  and  Aeronautical  Studies  (professional  pilot,  aviation  maintenance,  and  avionics).  There  are  550  FTE  stu¬ 
dents  and  48  FTE  faculty  and  administrators.  The  budget  of  the  college  if  $4.9  million. 

3.3  KSU-S  Location.  The  pilot  training  center  and  aviation  technical  laboratories  are  marked  A  and  B  on  the 
enclosed  diagram  of  the  KSU-Salina  campus.  The  spray  paint  facility  is  identified  as  Location  E;  the  engine 
test  cell.  Location  F.  (See  map  at  2.2,  page  4) 

3.4  Affected  Environments 

3.4. 1  Noise.  The  number  and  type  of  operations  at  the  Salina  Municipal  Airport  are  below  the  requirement  for 
noise  studies.  See  Appendix  A,  Salina  Airport  Authority  Environmental  Assessment  (SAAEA  page  13). 
The  noise  level  in  the  industrial  park  is  compatible  with  levels  permitted  for  the  uses  in  the  park,  such  as 
truck  engines,  and  other  light  machinery. 

3.4.2  Air  Quality.  The  Salina  regional  air  quality  is  excellent  and  is  an  attainment  status.  See  SAAEA  page 
19. 
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3.4.3  Hazardous  Materials,  Waste  and  Management  Program.  Kansas  State  University-Manhattan  is  permit¬ 
ted  to  dispose  of  hazardous  wastes  in  accordance  with  40CFR265. 1(c)(4)  and  4(XrFR265.1 1.  The  identi¬ 
fication  number  is  KSD980632772. 

Currently,  Kansas  State  University-Salina  does  not  have  a  hazardous  waste  identification  number 
because  no  such  permit  number  was  necessary  to  date.  If  hazardous  waste  is  generated  at  KSU-Salina, 
an  identification  number  for  disposal  will  be  obtained  in  accordance  with  40Cre  Part  265  and  K.S.A. 
65-3431,  Article  31.,  28-31 -4(c),  as  amended. 

No  Stonn  Water  Discharge  Permits  or  Clean  Air  Permits  have  been  requested  or  received,  as  no  such 
permits  have  been  required  to  date. 

3.4.4  Utilities.  When  the  Salina  Airport  Authority  built  the  aeronautical  laboratory  addition  and  leased  it  to 
the  State  of  Kansas,  utilities  to  the  site  were  upgraded  and  can  easily  handle  the  minimal  additional 
demands  of  this  project. 

3.4.5  Archeological,  Historical,  and  Cultural  Resources.  There  are  no  archeological,  historical,  or  cultural 
sites  at  the  Salina  Airport.  There  are  no  such  sites  at  the  KSU  campus  as  a  whole,  nor  on  the  ramp  areas. 
(Cf.  SAAEA,  page  20) 
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Chapter  4 

Environmental  Consequences 

4.1  Introduction.  This  section  is  organized  under  the  headings  of  resources,  such  as  air,  water,  etc.  Each  subsec¬ 
tion  will  address  a  different  resource  and  any  effects  our  proposal  will  have  on  those  resources. 

4.2  Noise 

4.2. 1  Additional  Aircraft 

4.2. 1 . 1  Alternative  1 :  Additional  aircraft  as  proposed.  Additional  aircraft  will  mean  additional  flights.  These 
flights  will  produce  additional  noise,  yet  even  with  the  anticipated  number  of  additional  flights,  the 
Salina  Airport  will  remain  below  the  threshold  for  noise  analysis  and  containment  procedures. 

4.2. 1 .2  Alternative  2:  Different  mix  of  aircraft  types.  Changing  the  mix  of  aircraft  types,  as  long  as  turbojet 
and  fan  jet  engines  are  not  used,  will  have  no  significant  effect  on  noise  beyond  the  additional 
flights. 

4.2. 1 .3  Alternative  3:  No  action.  No  additional  noise. 

4.2.2  Engine  Test  Cell 

4.2.2. 1  Alternative  1 :  Engine  test  cel!  and  proposed  location.  The  engine  test  cell  will  produce  some  addi- 
tional  noise,  but  this  noise  will  be  less  than  that  of  an  operating  aircraft  engine.  At  present  engines 
are  run-up  and  tested  in  aircraft  with  propellers.  In  the  engine  test  cell,  test  paddles  are  used  in 
place  of  propellers  and,  therefore,  the  level  of  noise  is  far  lower  than  that  of  an  operating  aircraft 
engine.  The  test  cell  will  be  located  on  the  ramp  where  pre-flight  engine  run-ups  are  normally  made. 

4.2.2.2  Alternative  2:  Engine  test  cell  and  alternative  location.  The  location  will  have  no  effect  on  the 
amount  of  noise  produced  by  the  test  cell.  Alternative  locations  would  put  the  test  cell  too  far  from 
access  to  engine  storage,  tools,  and  necessary  parts  for  engine  testing. 

4.2.2.3  Alternative  3:  No  action.  No  additional  noise. 

4.2.3  Materials  Coating  and  Fabrication  Building 

4.2.3. 1  Alternative  1:  Located  as  proposed.  Since  the  building  is  prefabricated,  there  will  be  no  significant 
increase  in  short-term  noise  during  construction.  There  is  no  noise  of  any  significance  produced  in 
the  laboratories  in  the  building. 

4.2.3. 2  Alternative  2:  Alternative  location  for  Materials  Coating  and  Fabrication  Building.  The  location  has  no 
effect  on  the  noise  in  the  Materials  Coating  and  Fabrication  Building,  which  will  be  minimal  in  any  case. 

4.2.3.3  Alternative  3:  No  action.  No  effect  on  noise. 
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43  Air  Quality 

4.3.1  Additional  Aircraft 

4.3. 1 . 1  Alternative  1 :  Additional  aircraft  as  proposed.  The  increased  number  of  flights  mth  the  additional 
aircraft  will  have  no  significant  effect  on  the  Salina  Airport  air  quality,  (See  Cf  SAAEA  page  19) 

4.3. 1 .2  Alternative  2:  Different  mix  of  aircraft  types.  The  type  of  aircraft  that  could  plausibly  be  used  in  our 
training  program  all  produce  approximately  the  same  emissions.  Therefore,  a  different  mix  would 
not  change  the  effect  on  air  quality,  which  is  minimal  in  any  case. 


4.3. 1.3  Alternatives:  No  SiCtion.  No  effect  on  air  quality, 

4.3.2  Engine  Test  Cell 

4.3.2. 1  Alternative  1 :  Engine  test  cell  in  proposed  location.  Engines  being  tested  in  an  engine  test  cell  will 
have  the  intake  manifolds  and  exhaust  manifolds  of  a  production  engine.  Therefore,  they  will  pro¬ 
duce  no  more  emissions  than  an  operating  aircraft  engine.  The  test  cell  will  be  located  in  any  open 
air  area  and  take  advantage  of  the  prevailing  southerly  winds  to  dissipate  an  emissions  produced  in 
the  test  cell.  Thus,  the  current  air  quality  will  not  be  affected  by  the  operation  of  the  test  cell. 

4.3.2.2  Alternative  2:  Engine  test  cell  in  alternative  location.  The  emissions  from  the  engine  test  cell  will  be 
the  same  no  matter  what  the  location. 

4.3.2.3  Alternative  3:  No  action.  No  effect  on  air  quality. 

4.3.3  Pre-fabricated  Hangar  for  Materials  Coating  and  Fabrication  Building 

4.3.3. 1  Alternative  1 :  Located  as  proposed.  The  Materials  Coating  and  Fabrication  Building  will  have  no 
effect  on  air  quality  since  all  of  the  emissions  from  the  Composite  Laboratory  will  be  captured  in  dry 
filters  and  no  solvents  or  paint  particles  will  be  emitted  from  the  building.  Air  quality  within  the 
building  will  be  protected  by  fans,  and  anyone  in  the  Composite  Laboratory  will  wear  protective 
clothing. 

4.3.3.2  Alternative  2:  Alternative  location.  No  effect  on  air  quality  inside  or  outside  the  Materials  Coating 
and  Fabrication  Building. 

4.3.3.3  Alternative  3:  No  action.  No  effect  on  air  quality, 

4  A  Human  Effects 

4.4.1  Additional  Aircraft 

4.4. 1 . 1  Alternative  1 :  Additional  aircraft  as  proposed.  Additional  training  aircraft  and  training  flights  will 
have  no  adverse  effect  on  human  safety.  The  Salina  Airport  Tower  and  KSU-S  officials  have  worked 
out  an  ingenious  system  of  call  signs  that  will  allow  for  the  safe  separation  of  all  training  flights, 

4.4. 1 .2  Alternative  2:  Different  mix  of  aircraft  types.  Different  types  of  aircraft  will  have  no  difference  in 
human  effects. 
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4.4. 1.3  Alternatives:  No  SiCtion.  No  effects. 

4.4.2  Engine  Test  Cell 

4.4.2. 1  Alternative  1:  Engine  test  cell  located  as  proposed.  A  concrete  revetment  will  separate  the  operator 
of  the  engine  test  cell  from  the  engine  itself  The  operator  will  have  the  controls  for  the  engine  and 
the  calibrated  instruments  on  his/her  side  of  the  revetment.  The  operator  will  use  hearing  protection. 
The  test  cell  will  be  surrounded  by  a  chain-link  fence  to  prevent  unauthorized  admission. 

4.4.2.2  Alternative  2:  Engine  test  cell  in  alternative  location.  The  safety  of  the  operator  would  be  the  same 
no  matter  where  the  test  cell  is  located. 

4.4.2.3  Alternative  3:  No  action.  No  effect. 

4.4.3  Pre-fabricated  Hangar  for  Materials  Coating  and  Fabrication  Building 

4.4.3. 1  Alternative  1 :  Located  as  proposed.  All  workers  in  the  Materials  Coating  and  Fabrication  Building 
will  be  properly  trained  in  the  use  of  composite  materials,  will  wear  protective  clothing,  and  will  be 
thoroughly  briefed  on  all  safety  procedures. 

4.4.3.2  Alternative  2:  Alternative  location.  The  location  of  the  Materials  Coating  and  Fabrication  Building 
will  have  no  effect  on  human  safety. 

4.4.3.3  Alternative  3:  No  action.  No  effect. 

4.5  Hazardous  Materials  and  Waste  Management 

4.5.1  Additional  Aircraft 

4.5. 1 . 1  Alternative  I :  Additional  aircraft  as  proposed.  Additional  aircraft  and  additional  flights  will  pro¬ 
duce  minimal  waste  problems.  Used  engine  oil  will  be  handled  as  it  presently  is  by  being  stored  in 
proper  containers  and  then  sold  to  oil  recyclers. 

4.5. 1 .2  Alternative  2:  Different  mix  of  aircraft  types.  The  types  of  training  aircraft  used  will  have  no  signifi¬ 
cant  effect  on  hazardous  materials  or  waste. 

4.5. 1.3  Alternatives:  No  action.  No 
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4.5.2  Engine  Test  Cell 

4.5.2. 1  Alternative  1:  Engine  test  cell  located  as  proposed.  Engine  test  cell  will  not  produce  any  hazardous 
materials  or  waste  management  problems. 

4.5.2.2  Alternative  2:  Engine  test  cell  in  alternative  location.  The  location  has  no  effect  on  the  production  of 
hazjardous  materials  or  waste,  which  are  minimal  or  non-existent  in  any  case. 

4.5.2.3  Alternatives:  No  effect. 

4.5.3  Pre-fabricated  Hangar  for  Materials  Coating  and  Fabrication  Building 

4.5.3. 1  Alternative  1:  Location  as  proposed.  Dust  from  Composite  Laboratory  will  be  collected  in  filters 
attached  to  vacuum  tables.  Dust  will  be  disposed  of  in  accordance  with  applicable  EPA  requirements. 

4.5.3.2  Alternative  2:  Alternative  locations.  No  matter  what  the  location  of  the  Materials  Coating  and 
Fabrication  Building,  the  procedures  for  handling  filters  and  waste  will  be  the  same.  See  Alternative  L 

4.5.3.3  Alternatives:  'No  action.  No  effect. 

4,6  Conclusion:  The  equipment  in  our  grant  proposal,  including  the  additional  aircraft,  the  engine  test  cell,  and 

the  Materials  Coating  and  Fabrication  Building,  will  have  no  deleterious  effect  on  the  environment  nor  on 

workers  safety,  provided  they  are  installed,  used,  and  operated  in  accordance  with  the  plans  described  above. 
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Chapter  5 

List  of  Preparers 


Dr.  Charles  E.  Reagan: 

Executive  Assistant  to  the  President.  Ph.D.  in  philosophy.  Commercial  pilot,  instrument  rated  in  single-engine 
and  multi-engine  airplanes.  Certified  flight  instructor  for  instruments  and  single-engine  and  multi-engine  air¬ 
planes.  Former  commuter  airline  pilot,  charter  pilot,  and  flight  instructor.  Responsible  for  University’s 
Aviation  Transportation  Department  and  liaison  with  Department  of  Aeronautical  Studies. 


Kenneth  Barnard: 

Department  Head,  Aeronautical  Studies,  College  of  Technology,  Kansas  State  University-Salina.  M.S.,  B.S., 
A  &  P  Certificate,  Airline  Transport  Rating,  single-engine  and  multi-engine  airplanes,  helicopters;  certified 
flight  instructor,  instruments,  single-engine  and  multi-engine  airplanes,  helicopters.  Former  helicopter  pilot 
for  Rocky  Mountain  Helicopters  and  U.S.  Army  helicopter  pilot  from  1968  to  1972.  Lt.  Colonel,  Aviation, 
U.S.  Army  Reserve. 


John  P.  Lambert: 

B.S.  in  chemistry,  M.S.  in  radiological  health,  and  Ph.D.  in  microbiology.  He  has  experience  in  industrial 
hygiene,  radiation  safety,  sanitation,  bio-safety,  and  environmental  health  and  safety  at  Kansas  State 
University  for  29  years.  He  is  a  Certified  Hazard  Control  Manager  and  was  a  Certified  Safety  Executive  from 
1985-1991.  Currently,  he  is  a  member  of  the  Campus  Safety  Association,  the  National  Environmental  Health 
Association,  the  American  Conference  of  Governmental  Industrial  Hygienists,  and  the  Health  Physics 
Society. 


Kansas  State  University 


16 


List  of  Agencies,  Organizations,  and  Persons 


Kansas  State  University 


ENVIRONMENTAL  ASSESSMENT 

Aeronautical  Training  and  Materials  Research 


AFOSR 

01/20/95 


Chapter  6 

List  of  Agencies,  Organizations,  and  Persons  to 
Whom  Copies  of  the  Statement  are  Sent 


U.S.  Air  Force  Office  of  Scientific  Research 
Office  of  U.S.  Senator  Bob  Dole 
Salina  Airport  Authority 


Chapter  7 


Public  Review  and  Comments 


The  following  advertisement  was  published  in  the  Manhattan  Mercury  and  the 


Salina  Journal  on  January  23  and  24, 1995. 


SPECIAL  NOTICES 


The  Manhattan  Mercury 
Tuesday,  January  24, 1995 


Legal  Notices 

NOTICE 

PuWshed  in  The  Manhattan  Mercury  JeniMry  23. 1 995; 
subsequently  published  January  24. 1995. 

Kansas  State  University  has  received  a  grant  for  $7.7 
million  for  laboratory  equipment,  technical  training  de¬ 
vices,  and  training  aircraft  to  equip  arxt  implement  an  irv 
novative  technical  training  and  research  program.  This 
grant  has  received  approval  from  the  Department  of  De¬ 
fense  An  Enviforvnental  Assessment  has  been  pre¬ 
pared  to  fulfill  the  requirements  of  the  National  Envirorv 
menial  Protection  Ad  and  is  done  at  the  direction  of  the 
Air  Force  Office  of  Scientific  Research  (AFOSR).  The 
approved  Environmental  Assessment  has  been  modi- 
fled  to  refied  certain  chan^  In  the  gr^  program,  in 
particular,  a  Materials  Coating  and  Fabrication  Building . 
housing  a  Composite  Laboratory,  Non- Destructive 
Testing  Laboratory,  an  Avionics  Laboratory,  and  a  Tur¬ 
bine  Engine  Storw  Area  wW  replace  a  Spray-Paint 
Booth.  This  substitution  wiH,  in  fact  lessen  environmen- 
tal  Impacts,  which  are.  in  any  case,  minimal. 

Before  issuing  a  Finding  of  No  Significant  Impad 
(FONSI),  the  AFOSR  requires  that  the  public  be  given 
15  days  to  review  and  comment  on  the  Environmeotal 
Assessment.  Copies  of  the  Environmental  Assessment 
have  been  desposHed  with  the  Manhattan  Public  Li¬ 
brary  and  may  be  obtained  by  calling  or  writing:  Charles 
Reagan,  Office  of  the  Presidertf,  Kansas  State  Univer¬ 
sity,  110  Anderson  Hall.  Manhattan,  KS  66506-0112 
(913)  532-6221.  Interested  persons  will  have  until  the 
6th  day  of  February.  1995,  to  make  comments  and  the 
Envirorvnental  Assessment  before  it  is  forwarded  to  the 
AFOSR. 


The  Salina  Journal 
January  24, 1995 


NOTICE 

Kansas  State  University  has  re¬ 
ceived  a  grant  for  $7.7  million  for 
laboratory  equipment,  technical 
training  devices,  and  training 
aircraft  to  equip  and  Implement 
an  Innovative  technical  training 
and  research  program.  This  grant 
has  received  approval  from  the 
Department  of  Defense.  An  En¬ 
vironmental  Assessment  has  been 
prepared  to  fulfill  the  require¬ 
ments  of  the  National  En¬ 
vironmental  Protection  Act  and  is 
done  at  the  direction  of  the  Air 
Force  Office  of  Scientific  Re¬ 
search  (AFOSR).  The  approved 
Environmental  Assessment  has 
been  modified  to  reflect  certain 
changes  In  the  grant  program.  In 
particular,  a  /^terials  Coating 
and  Fabrication  Building,  hous¬ 
ing  a  Composite  Laboratory,  Non- 
Destructive  Testing  Laboratory, 
an  Avionics  Laboratory,  and  a 
Turbine  Engine  Storage  Area  will 
reptacea  Spray 'Paint  Booth.  This 
substitution  will,  in  fact,  lessen 
environmental  Impacts,  which 
are,  In  any  casa,  minimal. 

Before  luuing  a  Finding  of  No  ! 
Significant  Impact  (FONSI),  tha 
AFOSR  requires  that  the  public 
be  given  15  days  to  review  and 
comment  on  the  Environmental 
Assassment.  Copies  of  the  En¬ 
vironmental  Assessment  have 
been  deposited  with  the  AAan- 
hattan  Public  Library  and  may  be 
obtained  by  calling  or  writing: 
Charles  Reagan,  Office  of  the 
Presidenf,  Kansas  State  Univer¬ 
sity,  110  Anderson  Hall,  Man¬ 
hattan,  Kansas  44504-0112, 
(913)532-4221.  Interested  persons 
will  have  until  the  4th  of  Febru¬ 
ary,  1995,  to  make  comments  on 
the  Environmental  Assessment 
before  It  is  forwarded  to  the  AF¬ 
OSR. 


No  comments  were  received  from  the  public. 
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4.  Project  Need 

The  forecasted  airaaft  operations  are  based  on  local  and  itinerant  operations.  Local 
operations  are  performed  by  those  aircraft  which  take  off  and  land  at  the  same  airport  and 
operate  within  the  local  vicinity  of  the  airport.  Itinerant  aircraft  operations  are  those  in  which 
the  airatdt  land  or  take  off  at  one  airport  and  have  an  origin  or  terminus  of  flight  at  another 
airport  Total  operations  forecasted  to  2010  are  22i;Z00,  of  which  50%  are  local  and  50% 
itinerant 

Currently,  the  Salina  Municipal  Airport  is  operating  at  50%  capacity.  By  2000,  without 
recommended  improvements,  the  airfield  will  experience  near  100%  capacity  in  terms  of 
opera tioru.  To  relieve  the  primary  17-35  runway,  a  new  parallel  runway  is  needed.  The 
foUowmg  projections  indicate  the  forecasted  fuhue  demands  on  the  airfield  based  on  expected 
lz>crease«  in  training  programs  at  KSU-Salina's  Aeronautical  Studies  Department  The  operational 
purpose  of  fills  additional  north-south  runway  would  be  to  relieve  the  primary  ILS  runway  of 
the  large  amoimt  of  training  activity  at  the  airport. 


Table  1.1 

Based  Aircraft  Forecast 
Saliiu  Municipal  Airport 
(Excluding  Military) 


Total 


Year 

Single 

Engine 

Multi- 

Engine 

Turbo- 

Prop 

Business 

Jet 

Rotocraft 

Other 

Aircraft 

Forecast 

1990* 

96 

15 

4 

1 

9 

125 

1995  , 

116 

21 

5 

3 

9 

154 

2000 

123 

25 

6 

5 

10 

169 

2005 

134 

28 

7 

6 

10 

185 

2010 

’Actual 

142 

31 

8 

8 

12 

201 
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C.  ALTERNATIVES 

This  section  presents  and  evaluates  alternatives  which  have  been  considered  for 
this  project.  The  following  alternatives  have  been  examined  in  order  to  ensure  that  the 
chosen  alternative  is  the  most  effective  and  feasible  project  undertaken: 

•  No  Action 

•  Service  From  Another  Airport 


1,  No  Action 

Thorough  attention  is  given  to  the  recommended  project  when  considering  the 
coiwe<juenccs  of  no  project  occurring  at  all.  The  Salina  Municipal  Airport  handles  a 
significant  number  of  training  operatioru  with  the  location  of  Kansas  State  Uruversity- 
Saliiu  and  the  Kar\sas  Army  National  Guard,  Army  Aviation  Support  Facility  #2.  By 
1995,  the  airport  will  be  at  86%  of  its  operational  capacity  and  will  experience  an  airfield 
capacity  problem  during  the  plarming  period. 

The  forecast  demand  for  aviation  trai\sportation  at  the  Salina  Municipal  Airport 
warrants  the  construction  of  an  additional  runway.  The  no  action  alternative  would 
result  in  a  future  capacity  problem.  Increases  in  training  programs  expected  at  KSU- 
Saliiui  will  double  in  the  next  five  years.  The  addition  of  a  north-south  runway  would 
relieve  the  primary  runway  of  training  activities  and  allow  it  to  handle  more  larger 
aircraft. 

In  addition,  the  large  financial  investment  placed  in  the  facility  over  the  past 
twenty  years  will  not  be  protected  without  the  recommended  maintenance  projects. 
These  maintenance  projects  will  prevent  the  airfield  from  deteriorating  over  time  and 
preserve  the  usefulness  of  the  airport. 

2.  Service  From  Another  Airport 

Two  other  airports  are  located  near  Salina.  Burgers  Valley  Airport  is  located  11 
miles  north  and  3.5  miles  west  of  the  Salina  Airport.  This  airport  is  a  low-capacity 
private-restricted  field  and  is  not  equipf>ed  to  handle  the  forecasted  volume  of  air  traffic 
at  Salina.  Silers  Airport  is  located  about  5.8  miles  north  and  6  miles  east  of  the  Salina 
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E.  SPECIFIC  IMPACT  CATEGORIES 

The  following  section  briefly  describes  the  impact,  if  any,  the  proposed  project 
will  have  on  specific  environmental  considerations. 

1.  Noise 

An  analysis  of  future  aircraft  noise  levels  was  prepared  for  the  Salina  Municipal 
Aiiport  area  using  the  Federal  Avaition  Administration  Integrated  Noise  Model  (INM, 
Version  3.1).  Noise  around  airports  is  a  function  of  operational  counts  (activity)  and 
aircraft  mix.  Aircraft  operations  at  the  Salina  Municipal  Airport  are  forecasted  to  total 
167,700  operations  aimually  by  the  year  1995  and  221,100  operations  annually  by  the 
year  2010.  It  is  estimated  that  in  2010  119,400  of  these  operations,  or  54.0%  will  be 
performed  by  single-engine  aircraft,  48,900  op>erations,  or  22.1%  will  be  performed  by 
larger  twin-engine  and  turboprop  aircraft,  24,000  operations,  or  10.8%  will  be  performed 
by  military  jet  operations  and  that  28,800  operations,  or  13.0%  will  be  performed  by 
business  jet  aircraft. 

Based  on  the  above  figures  and  an  assumption  of  two  percent  nighttime 
operations,  adjusted  activity  levels  on  the  runway  system  will  fall  well  above  90,000 
adjusted  propeller  operations  which  has  been  established  as  the  threshold  for  noise 
impact  on  adjacent  areas.  Business  jet  activity  b  also  well  above  the  700  operations 
establbhed  for  the  threshold  for  noise  impacts  for  thb  type  of  airport,  therefore  the 
resulting  65  DNL  (Day-Night  Lcveb)  nobe  contours,  are  shown  on  Exhibit  3  for  the  year 
1995  and  Exhibit  4  for  the  year  2010.  Associated  flight  tracks  used  to  develope  the  nobe 
contours  are  shown  on  Exhibit  No's.  5  and  6  for  1995  and  2010  respectively.  E>etailed 
input  file  information  on  the  noise  modeling  b  shown  in  the  Appendix  for  both  1995  and 
2010  planning  periods. 

No  significant  negative  impact  is  expected  as  these  leveb  of  activity  result  in 
cumulative  noise  levels  of  65  DNL  only  in  limited  areas  off  of  the  west  side  of  the 
airport  property.  Thb  nobe  contour  b  associated  with  the  large  amount  of  fighter  jet 
operations  using  the  Salina  airport  in  conjunction  with  the  Smoky  Hill  Weapons  Range. 
Thb  small  area  outside  the  airport  property  will  pose  no  significant  impact  on  the 
surrounding  area. 
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4.  Induced  Social  Impacts 

F.A.A.  Order  5050.4A  requires  that  major  airport  development  proposab 
which  produce  the  potential  for  secondary  impacts  on  surrounding  commuiuties  should 
describe  and  evaluate  these  impacts.  Secondary  or  induced  impacts  include  employment 
shifts,  population  shifts,  shifts  in  demand  for  public  services  and  changes  in  business 
and  economic  activity  as  influenced  by  airport  development.  The  proposed  airport 
project  will  not  cause  signiftcant  social  impacts  locally  or  in  other  communities.  The 
proposed  activity  will  be  very  localized  in  that  it  will  primarily  assbt  current  users  of 
the  airport. 


5.  Air  Quality 

Determination  of  the  need  for  an  air  quality  analysb  b  made  by  a  review  of 
F.A.A.  and  State  requirements  and  the  number  of  forecast  operations.  F.A.A.  Order 
5050.4A  requires  that  proposab  for  airport  master  plans  make  thb  determination.  If  the 
proposed  project  b  in  a  state  which  does  not  have  applicable  indirect  source  review 
(ISR)  requiremente,  then  the  projected  airport  activity  leveb  are  examined.  The 
threshold  for  thb  Requirement  b  180,CXX)  annual  operations. 

At  Salina,  there  were  96,254  operations  in  1990.  By  2000,  185,900  annual 
operations  are  forecasted  which  b  103%  of  the  minimum  number  of  operations  that 
require  an  air  quality  analysb.  In  years  2005  and  2010,  operations  will  be  113%  and 
118.6%  of  thb  minimum. 

Because  the  180,000  operations  at  Salina  b  not  expected  to  occur  imtil  the  bter 
1990's,  and  current  operations  are  only  54%  of  thb  minimum,  an  air  quality  analysb  b 
not  needed  at  thb  time.  Fiithermore,  nearly  64%  of  the  forecast  operations  will  be 
produced  by  pbton-type  aircraft  which  contribute  significantly  less  to  an  air  quality 
problem  than  do  turbine  powered  aircraft,  therefore  no  problems  are  anticipated. 
Annual  operations  during  the  later  1990's  will  be  reviewed  to  determine  if  air  quality 
criteiia  should  be  evaluated  to  minimize  impacts  from  increased  operations. 
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6.  Water  Quality 

Water  quality  considerations  require  special  attention  in  the  Environmental 
Assessment.  Water  quality  impacts  from  airport  construction  at  any  of  these  sites  are 
most  likely  to  be  in  the  form  of  nonpoint  source  pollution.  In  order  to  protect  water 
quality  at  the  site,  certain  safeguards  will  be  necessary:  adequate  erosion  control, 
especially  during  construction;  storm  water  management  to  control  the  amount  of  runoff 
from  the  site;  and  an  emergency  plan  for  fuel  spills. 

The  construction  of  a  new  4,100'  x  75'  runway  and  a  4,100'  x  35'  taxiway  will 
create  more  than  11  acres  of  impervious  surface.  The  runway  and  taxi  way  will  be 
designed  to  provide  adequate  slope  and  crown  to  allow  stormwater  drainage  into  the 
airport's  existing  airfield  drainage  system.  Inlets  will  be  located  at  various  points  along 
both  the  runway  and  the  taxiway. 

Proper  construction  practices  must  be  employed  to  ensure  that  water  quality  is 
not  threatened  by  construction  site  pollutants.  Construction  site  activities  will  be  guided 
by  Kansas  Department  of  Health  and  Environment  (KDHE)  report  Management  of 
Construction  Activity  Nonpoint  Source  Pollutants. 

7.  Department  of  Transportation  Act,  Section  40  Land 

F.A.A.  505.4A  requires  that  activities  which  require  the  use  of  "...any  publicly 
owned  land  firom  a  public  park,  recreation  area,  or  wildlife  and  waterfowl  refuge  of 
national,  state  or  local  significance..."  shall  not  be  approved  unless  it  can  be  shown  that 
no  reasonable  alternative  exists  and  all  possible  mitigation  measures  will  be  taken.  No 
Section  4(f)  lands  are  located  in  the  area  designated  for  the  proposed  airport  project. 
There  are  no  public  parks,  recreational  areas,  refuges  or  historic  sites  which  will  be 
affected  by  a  new  parallel  runway  at  Salina  Municipal  Airport. 

8.  Historic,  Architectural,  Archeological  and  Cultural  Resources 

The  Kansas  State  Historical  society  was  contacted  to  confirm  that  the  project 
would  not  disturb  significant  historical,  archeological  or  architectural  features.  According 
to  the  Historical  Society,  there  are  no  sites  in  the  vicinity  of  the  proposed  runway  project 
which  are  listed  on  the  National  Register  of  Historic  Places,  nor  any  historic  site  listed 
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SUMMARY 


Kansas  Sute  University  has  proposed  a  grant  of  $7.7  million  for  laboratory  equipment,  technical  training  devices 
and  training  aircraft  to  equip  and  implement  an  innovative  technical  training  and  research  program.  This  proposal 
has  received  approval  from  the  Department  of  Defense.l|This  environmental  assessment  fulfills  the  requirements  of 
the  National  Environmental  Protection  Act  and  is  done  at  the  direction  of  the  Air  Force  Office  of  Scientific 
Research. 


Background: 

The  College  of  Technology,  Kansas  State  University-Salina,  is  one  of  nine  colleges  of  Kansas  State  University. 

The  main  campus  and  the  Veterinary  Medical  campus  are  located  in  Manhattan,  Kansas,  sixty  miles  east  of  Salina. 
At  the  College  of  Technology,  there  are  two  principle  areas  of  study:  aeronautical  studies  and  engineering  technol¬ 
ogy.  This  grant  wilt  support  all  three  parts  of  the  aeronautical  studies  department:  professional  pilot  training,  avia¬ 
tion  maintenance  technology,  and  avionics  technician. 

This  equipment  will  put  the  aeronautical  studies  department  in  a  position  to  conduct  and  participate  in  cooperative 
research  on  human  factors  in  aviation  and  in  composite  materials  testing.  Other  portions  of  the  equipment  request 
will  allow  KSU-Salina  to  institute  some  innovative  and  advanced  courses  in  non-destructive  testing  and  the  fabrica¬ 
tion  and  repair  of  composite  structures. 

The  training  function  of  the  equipment  request  will  include  simulators  and  aircraft  for  all  stages  of  professional  pilot 
training  through  the  Airline  Transport  Rating.  The  College  intends  to  develop  a  special  ATP/Turbine  Transition 
course  designed  to  convert  military  pilots  to  civilian  pilot  qualifications  suitable  for  commuter  or  corporate  posi¬ 
tions.  Through  cooperative  agreements  with  McDonnell  Douglas  Training  Systems,  the  College  offers  international 
pilot  training.  In  cooperation  with  British  Aerospace,  the  College  is  approved  for  British  CAA  training  and  is  pre¬ 
pared  to  train  pilots  to  either  the  American  FAA,  the  British  CAA,  or  any  combination  of  the  two. 

The  equipment  requested  in  this  proposal  will  allow  Kansas  State  University-Salina  Aeronautical  Studies  to  become 
the  best  university  aviation  program  in  the  country. 
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Section  I 

Purpose  and  Need  for  Action 

Schedule  B 

Turbo  Prop/Jet  Flight  Training  Device: 


The  flight  training  device  we  have  selected  provides  flight  simulation  experience  in  the  turboprop  type  aircraft 
which  will  emulate  the  flight  characteristics  of  the  Beechcraft  C-90A  turboprop  aircraft  (purchase  proposed  under 
Beechcraft)  Schedule  C.  There  is  an  added  feature  of  an  insert  modular  unit  to  change  the  flight  training  device  to  a 
Jet  configuration  which  is  a  valuable  training  feature  to  allow  student  training  experience  in  Jet  aircraft  flight  char¬ 
acteristics  as  well  as  the  turboprop  configuration.  The  flight  training  device  features  full  visual  display  both  day 
and  night  with  navigation  proms  available  for  any  geographical  location  desired.  This  equipment  will  provide 
advanced  training  to  our  Ptofessional  Flight  students,  which  will  complement  their  training  experience  as  they  com¬ 
pete  for  airline  pilot  positions. 


Schedule  E 


Non-Destructive  Testing: 


One  complete  set  of  testing  equipment  will  be  used  to  introduce  students  to  non-destructive  testing  procedures  and 
demonstrations  of  actual  inspection  techniques.  This  equipment  is  used  to  test  the  structural  integrity  of  composite 
structures. 


Schedule  F 


Multi-engine  Flight  Training  Device: 


The  flight  training  device  allows  for  pilot  training  in  an  environment  that  peaks  performance  in  a  reduced  amount  of 
time.  Procedures,  flight  techniques,  emergency  procedures,  etc.,  are  trained  best  in  the  flight  training  device  prior  to 
using  valuable  and  expensive  airplane  training  time  in  the  air.  Many  procedures  in  the  emergency  realm  can  only 
be  done  in  the  flight  training  device  and,  of  course,  all  procedures  are  100  percent  safe.  The  multi-engine  trainer 
complements  the  single-engine  training  device  address^  later  in  this  proposal. 
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Schedule  G 


Turbine  Engine/Equipment: 


A  requirement  of  the  Federal  Aviation  Administration  is  for  approved  FAR,  Part  147  Airframes  and  Powerplant 
schools  to  have  one  runable  turbine  engine.  We  have  had  to  reiy  on  small  APU  units  or  World  War  II  type  engines 
in  the  past  because  of  budget  restraints.  This  is  our  first  and  probably  only  opportunity  to  purchase  relatively  cur¬ 
rent  engines.  We  have  selected  the  Allison  250  and  PT-6  as  viable  engines  to  provide  the  students  with  popular 
models  with  different  design  configurations.  Two  runable  with  nine  like  models  that  are  not  runable  will  be  used 
for  laboratory  teardown/inspecdon  techniques  and  training. 


Schedule  H 


Avionics  Stations  (8): 


Avionics  involves  the  installation  and  repair  of  the  electronic  components  in  the  aircraft  dealing  primarily  with  nav¬ 
igation  and  communication.  This  is  a  rapidly  expanding  field  that  has  a  tremendous  shortage  of  well-qualified  up- 
to-date  technicians.  This  is  a  new  degree  program  for  the  college  and  can  only  be  offered  as  an  outcome  of  the 
equipment  required  as  outlined  in  Schedule  H.  We  are  receiving  FAA  cerdfication  as  a  King  Avionics  repair  sta- 
Uon  and  the  eight  equipped  laboratory  staUons  will  provide  the  students  enrolled  in  the  program  up-to-date  experi¬ 
ence  in  a  wide  open  field  of  opportunity. 


Schedule  I 


FRASCA 

Single  Engine  Piston  (2): 


These  are  single  engine  piston  flight  training  devices  made  by  Frasca.  They  were  part  of  an  intemadonal  Bridsh 
Civil  Aviadon  Authority  approved  pilot  training  contract  that  was  forced  to  close  last  year.  The  two  flight  training 
devices  were  on  five  year  State  of  Kansas  cerdficates  of  pardcipadon  (loan)  that  have  a  balance  of  $ 1 1 5,000  if  paid 
in  full  June  1992.  We  are  using  the  units  in  our  Professional  Pilot  program  and  intend  to  condnue  their  use  as  we 
expand  our  capabilides.  We  propose  paying  off  this  cerdficate. 
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Schedule  J 


Computers: 


We  have  a  need  to  establish  a  computer  network  to  schedule,  track  student  flight  hour  progression,  grades,  account¬ 
ing,  parts,  suppliers,  etc.  The  computer  system  designed  and  proposed  will  provide  those  needs.  It  will,  in  addition, 
provide  a  graphics  work  station  for  state  of  the  art  classroom  presentations.  As  we  interface  with  the  main  campus, 
other  universities  and  advance  to  electronic  classrooms,  this  system  will  adapt  and  function  with  full  compatibility. 


Schedule  K 


Electronic  Equipment: 


These  monies  will  purchase  eight  electronic  training  boards  that  will  support  three  electronic  courses  in  the 
Airframe  and  Powerplant  Electronic  Devices,  and  Navigation/Communication  Aids.  All  three  courses  can  utilize 
these  training  boards,  which  will  allow  flexibility  in  teaching  circuitry.  The  boards  can  be  adapted  to  the  higher 
level  courses  thus  providing  excellent  multiple  use  capability. 


Schedule  M 


Administration  (Ins) 
Instructor  Training: 


The  administration  monies  are  proposed  to  be  used  for  aircraft  insurance.  The  aircraft  fleet  will  require  insurance 
coverage  for  hull  and  liability.  The  allotted  amount  wUl  not  cover  a  year’s  premium;  however,  we  plan  on  recover¬ 
ing  some  costs  through  the  revenue  generated  by  the  flight  training  charges  to  the  students.  Flight  instructor  train¬ 
ing  costs  are  also  included  in  this  category. 


Schedule  N 


Equipment  Support: 


We  asked  Beechcraft  to  provide  a  list  of  parts,  suppliers,  and  special  equipment  required  to  maintain  the  fleet  of  air¬ 
craft  proposed  in  Schedule  M.  Schedule  N  lists  most  of  these  items.  TTie  maintenance  support  personnel  increase 
will  be  paid  by  the  department  from  aircraft  flight  revenue. 
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Schedule  P 


BEECH 

B-55  Avionics/Paint  (2): 


The  proper  ratio  of  aircraft  models  to  train  300  pilot  students  are:  (17)  B-23,  (6)  B-33A,  (6)  B-58.  Notice  the  pro¬ 
posal  has  (4)  B-58  aircraft  The  other  two  planned  aircraft  are  used  B-55  model  Beech  Barons  owned  by  KSU- 
Salina.  We  plan  to  renovate  these  two  aircraft  by  outfitting  them  with  the  same  instruments,  avionics,  and  paint 
scheme  as  the  new  B-58  Barons  to  round  out  the  fleet  to  (6)  Barons. 


Schedule  Q 


A  &  P  Lab  Equipment: 


This  equipment  is  needed  to  outfit  the  newly  consmicted  hangar  facility  with  the  Federal  Aviation  Administration 
required  ratio  of  equipment  to  student  per  laboratory  section.  Some  equipment  is  upgraded,  others  provide  addition¬ 
al  like  equipment  to  accommodate  more  students  in  the  laboratory. 


Schedule  R 


Supplemental  Equipment: 


This  final  schedule  contains  equipment  that  we  intend  to  purchase  if  the  equipment  identified  in  Schedule  A  through 
Q  can  be  purchased  for  less  than  planned.  This  schedule  is  a  contingency  only  for  that  event. 
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Section  U 

Alternatives  Including  Proposed  Action 

Alternative  1:  Action  as  proposed. 

Alternative  2:  No  action. 

The  consequences  of  taking  no  action  in  the  purchase  of  this  equipment  would  be  to  nullify  the  intention  of  the 
Grant  to  significantly  improve  all  of  the  Aviation  Technology  programs  at  Kansas  State  University-Salina.  Taking 
no  action  on  each  particular  Schedule  would  affect  a  different  area  of  the  Aeronautical  Studies  program  in  a  nega¬ 
tive  way. 

Alternative  3:  Modify  equipment  purchases  of  uses. 

The  equipment  in  these  Schedules  has  been  carefully  selected  to  maximize  the  improvement  of  the  Aeronautical 
Studies  programs. 


Section  III 

Affected  Environment 


The  equipment  in  these  schedules  will  have  no  effect  on  the  environment  at  Kansas  State  University-Salina  or  in  the 
Salina  area. 


Section  IV 

Environmental  Consequences 


The  equipment  in  the  Schedules  in  this  chapter  will  have  no  environmental  consequences.  All  of  this  equipment 
supports  programs  which  are  presently  in  place  and  are  similar  in  kind  to  equipment  already  being  used  in  the 
Aeronautical  Studies  programs. 
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Section  I 

Purpose  and  Need  for  Action 
Schedules  C  and  O 

Training  Aircraft: 


These  schedules  call  for  the  purchase  of  1 1  new  and  10-13  used  training  aircraft.  The  new  aircraft  will  be  (1)  Beech 
C-90A,  (4)  Beech  B-58  Barons,  (6)  Beech  F-33A  Bonanzas,  and  a  yet  undetermined  number  of  used  C-23 
Sundowners,  and  (3)  used  Cessna  150  Aerobats.  All  of  these  aircraft  will  be  used  in  the  Professional  Pilot  training 
program. 


Schedule  A 


Turbine/Reciprocating  Engine  Test  Cell: 


T^e  engine  test  cell  will  consist  of  four  open  concrete  bays  (revetments)  with  covered  control  panels  mounted  at 
either  end.  The  test  cell  is  equipped  with  ix>rtable  engine  mounts,  calibrated  engine  instruments  and  appropriate 
fuel  tanks  and  quick  disconnect  assemblies.  The  test  cell  is  required  to  test  run  engines  after  overhaul  and  before 
the  engine  is  installed  on  an  airworthy  aircraft  The  test  cell  construction  is  estimated  to  cost  $50,000.  The  balance 
of  S200,0(W  is  planned  to  purchase  new  and  used  engines  to  include  engine  parts  for  engine  assembly.  The  com¬ 
pleted  engines  are  then  test-run  on  the  test  cell  facility  before  installing  on  the  department’s  aircraft.  The  aircraft 
engines  replaced  from  our  flight  training  aircraft  are  then  overhauled  by  the  Airframe  &  Powerplant  program.  This 
process  complements  each  other’s  operation. 


Schedule  D 


Composite  Laboratory: 


Composites  are  the  fastest  growing  area  in  aviation  new  construction  procedures  and  techniques.  The  technology 
advancements  have  out-paced  industries’  efforts  to  train  technicians  on  the  proper  lay  up  and  fabrication  practices. 
Moreover,  the  efforts  to  train  technicians  in  the  proper  inspection  and  repair  procedures  is  severely  lacking.  This 
lab  was  designed  and  the  equipment  was  selected  after  careful  consultation  with  Boeing,  Beechcraft  and  Cessna  air- 
cr^t  manufacturers.  We  have  an  instructor  who  is  Aircraft  Manufacturer  school  trained  and  will  take  the  lead  on 
this  important  aircraft  construction/repair  field.  Additional  advanced  instruction  is  advised  and  allocated  as  a  sepa¬ 
rate  requirement  The  lab  is  proposed  to  be  housed  within  the  paint  station  facility  to  take  advantage  of  the  temper¬ 
ature,  humidity  control  and  dust/flltering  requirements. 
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Schedule  L 


Paint  Station: 


We  recently  requested  and  received  a  complete  painting  “booth”  (48  x  60  feet)  from  BeechcrafL  Most  of  the  allo¬ 
cated  money  will  provide  construction  cost  for  a  building  to  house  the  donated  paint  booth  (it  has  to  be  housed  with¬ 
in  a  protected  structure).  Some  of  the  money  is  designated  for  painting  equipment  and  supplies.  Plans  call  for  addi¬ 
tional  space  in  the  structure  to  provide  for  aircraft  paint  stripping,  detailing,  and  drying.  A  dual  purpose  is  planned 
for  this  space  to  provide  an  adequate  environment  for  the  composite  lab.  The  dust  from  the  composites  has  to  be  fil¬ 
tered  before  exiting  the  building. 
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Section  11 


Alternatives  Including  Proposed  Action 


Alternative  1:  Action  as  proposed. 


Alternative  2:  No  action. 

No  action  on  these  schedules  would  have  a  severe  effect  on  the  Professional  Pilot  Program’s  capacity  to  accomplish 
their  mission.  It  would  completely  nullify  the  most  significant  portions  of  the  Grant  intention  to  improve  all  phases 
of  the  Aeronautical  Studies  Department. 


Alternative  3:  Modify  proposal. 

The  training  aircraft  have  been  carefully  selected  for  the  present  and  future  training  needs  of  the  Professional  Pilot 
program.  The  type  and  mix  of  aircraft  have  been  selected  after  exhaustive  consideration  of  all  the  other  alternatives. 
With  respect  to  the  turbine/reciprocating  engine  test  cell,  the  design  could  be  modified  to  meet  any  objections.  With 
respect  to  the  composite  laboratory,  the  layout,  equipment  or  design  could  be  modified  to  meet  any  objection.  With 
respect  to  Schedule  L,  the  paint  station,  we  believe  that  our  current  plan  will  meet  all  EPA  requirements;  we  are  pre¬ 
pared  to  modify  our  current  plans  if  needed. 
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Section  in 

AfTected  Environments 


Schedules  C  and  O 

Training  Aircraft 

Environments  which  may  be  affected  by  this  equipment  are  air  quality,  environmental  noise,  and  safety. 


Schedule  A 

Turbine/Reciprocating  Engine  Test  Cell 
This  test  cell  may  pose  concerns  for  noise  pollution,  emissions,  and  safety. 


Schedule  D 

Composite  Laboratory 

Possible  environmental  effects  would  be  on  air  quality  within  the  laboratory. 


Schedule  L 

Paint  Station 

Potential  environmental  effects  would  be  air  quality  within  the  paint  booth,  noxious  emissions  from  the  paint  booth 
air  handling  system,  hazardous  waste  disposal  and  workers  safety. 
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Section  IV 

Environmental  Consequences 


Schedules  C  and  O 


Training  Aircraft 

Current  and  proposed  training  aircraft  will  primarily  use  the  Salina  Municipal  Airport.  The  Salina  Airport 
Authority  Environmental  Assessment,  which  has  been  done  for  the  Federal  Aviation  Administration  and  which  is 
enclosed  as  an  appendix  to  this  assessment,  says  that  “currently  the  Salina  Municipal  Airport  is  operating  at  50  per¬ 
cent  capacity.  By  2000,  without  recommended  improvements,  the  airfield  will  experience  near  100  percent  capacity 
in  terms  of  operations. . .  The  following  projections  indicate  the  forecasted  future  demands  of  the  airfield  based  on 
expected  increases  in  training  programs  at  KSU-Salina’s  Aeronautical  Studies  Department.”  (Page  7)  When  con¬ 
ducting  their  environmental  assessment,  the  Salina  Airport  Authority  included  in  expected  operations  those  opera¬ 
tions  that  would  result  from  the  training  aircraft  proposed  in  this  Grant.  Current  and  future  use  of  Oaining  aircraft 
by  KSU-Salina  will  have  no  significant  effect  on  air  or  noise  pollution  in  the  Salina  Airport  environment.  We  have 
developed  a  system  of  call  signs  with  the  Salina  Tower  Controllers  which  will  permit  a  significant  increase  in  train¬ 
ing  sorties  without  degrading  safety. 


Schedule  A 


Turbine/Reciprocating  Engine  Test  Cell 

Engines  used  on  the  test  cell  will  be  equipped  with  all  of  the  intake  manifolds  and  filters  and  exhaust  manifolds  and 
mufflers  that  they  would  have  if  they  were  operating  on  an  aircraft.  Therefore,  the  emissions  wiU  be  no  greater  than 
would  occur  if  the  engine  were  instiled  in  an  aircraft.  The  test  cell  will  be  built  on  a  ramp  area  which  is  normally 
used  for  the  run-up  of  aircraft  engines.  The  noise  from  propeller  driven  engines  will  be  less  than  the  equivalent 
noise  of  an  operating  and  installed  aircraft  engine  because  test  paddles  are  used  in  place  of  propellers.  Since  most 
of  the  noise  from  a  propeller  engine  is  from  the  propeller  tips,  engines  operated  in  the  test  cell  will  produce  far  less 
noise  than  on  installed  in  operating  aircraft  engine.  With  respect  to  workers’  safety,  there  will  be  a  concrete  block 
wall  separating  the  operator  of  the  engine  test  cell  from  the  engine  itself.  The  operator  will  have  controls  and  all  of 
the  calibrated  insUiiments  on  his/her  side  of  the  wall  and  so  will  be  completely  protected  from  the  engine  and  test 
paddle.  Furthermore,  the  entire  area  will  be  enclosed  in  a  chain-link  fence  to  prevent  any  unauthorized  personnel 
from  approaching  the  test  cells. 

Conclusion:  the  operation  of  the  engine  test  cells  will  produce  less  noise  and  no  more  emissions  than  if  these 
engines  were  installed  on  aircraft  Workers  will  be  fully  protected  from  any  kind  of  failure  from  the  engine  and  will 
wear  the  normal  hearing  protection  used  in  ramp  areas. 


Kansas  State  University 
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Schedule  D 

Composite  Laboratory 

The  most  significant  potential  environmental  effect  in  the  composite  laboratory  is  from  the  dust  produced  when 
composite  materials  are  cut,  sanded,  or  filed.  All  of  this  work  will  be  done  on  vacuum  tables  where  any  dust  parti¬ 
cles  are  vacuumed  from  the  table  and  the  air  through  a  filtering  system  and  into  a  containment  canister.  The  con¬ 
tents  of  the  canister  wUl  be  disposed  of  in  accordance  with  EPA  requirements,  if  any.  If  needed,  workers  will  wear 
dust  masks  and  eye  protection.  Therefore,  there  should  be  no  problem  with  air  quality  within  the  composite  labora¬ 
tory. 


Schedule  L 

Paint  Station 

We  will  be  using  a  DeVilbiss  Spray  Booth,  Model  DW-6005,  to  paint  aircraft  and  parts  as  necessary.  A  two-horse 
power  motor  wUl  drive  the  exhaust  fan  and  provide  125  LFM  air  velocity  across  the  face  of  the  booth.  The  spray 
booth  will  conform  to  29CFR1910.107(B)OSHA  spray  booth  regulations.  The  vapors  and  mist  will  be  collected  on 
filters  which,  when  replaced,  will  be  collected  by  our  hazardous  waste  program  personnel  for  proper  disposal. 
Similarly,  the  unused  paint  and  paint  cans  will  be  handled  by  personnel  from  the  University’s  hazardous  waste  pro¬ 
gram.  Waste  fi’om  paint  stripping  procedures  will  be  collected  and  transferred  to  the  hazardous  waste  program  for 
proper  disposal. 

The  spray  painting  of  aircraft  and  parts  is  not  a  new  activity  at  the  Salina  Municipal  Airport  Beech  Aircraft  previ¬ 
ously  us^  the  spray  booth  in  their  hangars  at  the  Salina  Municipal  Airport  They  have  donated  the  spray  booth  to 
KSU-Salina. 

Conclusion:  The  spray  painting  operation  to  be  conducted  by  KSU-Salina  should  not  have  a  deleterious  effect  on 
the  environment  All  instructors  and  students  using  the  paint  booth  will  be  provided  with  and  instructed  in  the  use 
of  proper  protective  clothing,  nose  and  mouth  masks,  eye  protection,  and  clean-up  procedures. 


Section  V 

Conclusion 

Equipment  in  the  schedules  in  this  chapter  will  not  have  any  deleterious  effect  on  the  environment  nor  on  workers’ 
safety,  provided  that  they  are  installed,  used,  and  operated  in  accordance  with  the  plans  described  above. 


Kansas  State  University 


11 


Chapter  3 

Statement  of  Importance  of  Grant 
and  Purposes  in  Proposal 
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Importance  of  Grant  and  Purposes  in  Proposal 


The  equipment  in  this  Grant  Proposal  are  extraordinarily  important  in  advancing  the  fundamental  purposes  of  the 
Aeronautical  Studies  Department  at  Kansas  State  University-Salina.  This  equipment  will  be  used  in  research  and 
training. 

Research: 

There  are  three  areas  of  research  interest  and  capability  at  Kansas  State  University-Salina,  which  depend  upon  the 
receipt  of  the  equipment  in  this  Grant  proposal:  human  factors,  composites,  and  training  curricula.  We  intend  to 
use  the  simulators  and  standardized  fleet  and  the  available  source  of  research  subjects  in  human  factors  research. 
Researchers  at  Kansas  State  University  have  a  special  interest  in  situational  awareness,  cockpit  displays,  control 
layouts,  and  training  schedules.  In  composite  research,  we  will  cooperate  with  the  National  Institute  for  Aviation 
Research  at  Wichita  State  University  and  the  Department  of  Aeronautical  Engineering  at  the  University  of  Kansas. 
Some  composite  components  will  be  put  on  fleet  aircraft  to  test  their  reliability  and  endurance  in  an  actual  training 
environment.  Other  composite  materials  may  be  experimentally  installed  in  engines,  and  then  those  engines  run  on 
our  test  cells  to  determine  the  suitability  of  those  materials.  A  third  area  of  special  research  interest  is  in  pilot  train¬ 
ing  curricula.  Kansas  State  University-Salina  is  the  only  University  training  program  that  we  know  of  that  has  CAA 
as  well  as  FAA  certified  instructors,  and  the  only  program  that  we  know  of  in  the  United  States  which  has  been 
approved  by  the  CAA  to  give  CAA  training.  This  puts  us  in  a  perfect  position  to  compare  students  that  have  gone 
through  the  FAA  training  program  and  have  met  FAA  standards  with  those  in  the  CAA  program  to  see  and  docu¬ 
ment  progress  and  competence  at  various  stages  of  the  training  program. 


Training: 

The  equipment  in  this  Grant  profiosal  is  extremely  important  in  advancing  the  training  function  of  all  three  parts  of 
the  Aeronautical  Studies  program.  Equipment  in  schedules  D  and  E  will  provide  us  with  the  equipment  we  need  to 
establish  a  composite  laboratory  and  a  non-destructive  testing  laboratory.  To  be  able  to  train  students  in  handling 
and  repairing  and  fabricating  composite  structures  and  in  the  non-destructive  testing  of  composites  will  put  Kansas 
State  University  at  the  forefront  of  aviation  technician  training.  More  and  more  aircraft  are  made  up  in  part  or 
wholly  (e.g..  Beech  Starship)  of  composite  materials.  Yet  very  few  aviation  maintenance  training  schools  are 
equipped  and  prepared  to  teach  students  how  to  deal  with  these  materials.  Schedule  H,  Avionics  Stations,  will 
allow  us  to  complete  our  Avionics  Teaching  Laboratory.  Our  method  of  leaching  avionics  is  different  from  what  is 
frequently  found.  Our  avionics  students  will  repair  avionics  in  actual  flyable  aiiplanes,  will  have  experience  in  the 
installation  and  removal  of  avionics  from  airplanes,  wiU  get  experience  in  trouble-shooting  and  ramp  testing,  and 
many  students  will  choose  to  combine  avionics  with  airframe  licenses.  The  latter,  airframe/avionics  certified  tech¬ 
nicians  are  in  especially  high  demand  as  modem  aircraft  become  increasingly  controlled  by  computers  and  electron¬ 
ic  devices. 

The  turboprop  simulator  and  C-90A  King  Air  will  allow  us  to  institute  a  new  airline  transport  rating/turbine  transi¬ 
tion  course  for  experienced  pilots,  such  as  military  pilots  to  convert  them  to  civilian  ratings  and  proficiencies. 
Finally,  with  Schedule  L,  we  will  be  in  a  position  to  teach  our  aviation  technician  students  the  proper  techniques  for 
painting  aircraft  and  aircraft  parts  in  an  enviremment  which  meets  OSHA  and  EPA  regulations. 
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Preparers 

Dr.  Charles  E.  Reagan: 


Executive  Assistant  to  the  President.  Ph.D.  in  philosophy.  Commercial  pilot,  instrument  rated  in  single-engine  and 
multi-engine  airplanes.  Certified  flight  instructor  for  instruments  and  single-engine  and  multi-engine  airplanes. 
Former  commuter  airline  pilot,  charter  pilot,  and  flight  instructor.  Responsible  for  University’s  Aviation 
Transportation  Department  and  liaison  with  Department  of  Aeronautical  Studies. 


Kenneth  Barnard: 

Department  Head,  Aeronautical  Studies,  College  of  Technology,  Kansas  State  University-Salina.  M.S.,  B.S.,  A  &  P 
Certificate,  Airline  Transport  Rating,  single-engine  and  muld-engine  airplanes,  helicopters:  certified  flight  instruc¬ 
tor,  instruments,  single-engine  and  multi-engine  airplanes,  helicopters.  Former  helicopter  pilot  for  Rocky  Mountain 
Helicopters  and  U.S.  Army  helicopter  pilot  from  1968  to  1972.  Lt  Colonel,  Aviation,  U.S.  Army  Reserve. 


Dr.  John  P.  Lambert: 


B.S.  in  chemistry,  M.S.  in  radiological  health,  and  Ph.D.  in  microbiology.  He  has  experience  in  industrial  hygiene, 
radiation  safety,  sanitation,  biosafety,  and  environmental  health  and  safety  at  Kansas  State  University  for  29  years! 
He  is  a  Certified  Hazard  Control  Manager  and  was  a  Certified  Safety  Executive  from  1985-1991.  Currently,  he  is  a 
member  of  the  Campus  Safety  Association,  the  National  Environmental  Health  Association,  the  American 
Conference  of  Governmental  Industrial  Hygienists,  and  the  Health  Physics  Society. 
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4.  Project  Need 

The  forecasted  aircraft  operations  are  based  on  local  and  itinerant  operations.  Local 
operations  are  performed  by  those  aircraft  which  take  off  and  land  at  the  same  airport  and 
operate  within  the  local  vidnity  of  the  airport.  Itinerant  aircraft  operations  are  those  in  which 
the  aircraft  land  or  take  off  at  one  airport  and  have  an  origin  or  terminus  of  flight  at  another 
airport.  Total  operations  forecasted  to  2010  are  221^00,  of  which  50%  are  local  and  50% 
itinerant. 

Ciurently,  the  Salina  Mtmicipal  Airpjort  is  operating  at  50%  capacity.  By  2000,  without 
recommended  improvements,  the  airfield  will  experience  near  100%  capacity  in  terms  of 
operations.  To  relieve  the  primary  17-35  nmway,  a  new  parallel  rxmway  is  needed.  The 
following  projections  indicate  the  forecasted  future  demands  on  the  airfield  based  on  expected 
iiKTeases  in  traming  programs  at  KSU-Salina's  Aeronautical  Studies  Department  The  operational 
purpose  of  this  additional  north-south  runway  would  be  to  relieve  the  primary  ILS  runway  of 
the  large  amount  of  training  activity  at  the  airport. 


Table  1.1 

Based  Aircraft  Forecast 
Salina  Municipal  Airport 
(Excluding  Military) 


Year 

Single 

Engine 

Multi- 

Engine 

Turbo- 

Prop 

1990* 

96 

15 

4 

1995 

116 

21 

5 

2000 

123 

25 

6 

2005 

134 

28 

7 

2010 

142 

31 

8 

*Actvial 

Total 


Business 

Jet 

Rotocraft 

Other 

Aircraft 

Forecasted 

1 

9 

125 

3 

9 

154 

5 

10 

169 

6 

10 

185 

8 

12 

201 
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C.  ALTERNATIVES 

This  section  presents  and  evaluates  alternatives  which  have  been  considered  for 
this  project.  The  following  alternatives  have  been  examined  in  order  to  ensure  that  the 
chosen  alternative  is  the  most  effective  and  feasible  project  undertaken: 

•  No  Action 

•  Service  From  Another  Airport 


1.  No  Action 

Thorough  attention  is  given  to  the  recommended  project  when  considering  the 
consequences  of  no  project  occurring  at  all.  The  Salina  Municipal  Airport  handles  a 
significant  number  of  training  operations  with  the  location  of  Kansas  State  University- 
Salina  and  the  Kansas  Army  National  Guard,  Army  Aviation  Support  Facility  #2.  By 
1995,  the  airport  will  be  at  86%  of  its  operational  capacity  and  will  experience  an  airfield 
capacity  problem  during  the  planning  period. 

The  forecast  demand  for  aviation  transportation  at  the  Salina  Municipal  Airport 
warrants  the  construction  of  an  additional  runway.  The  no  action  alternative  would 
result  in  a  future  capacity  problem.  Increases  in  training  programs  expected  at  KSU- 
Salina  will  double  in  the  next  five  years.  The  addition  of  a  north-south  runway  would 
relieve  the  primary  runway  of  training  activities  and  allow  it  to  handle  more  larger 
aircraft. 

In  addition,  the  large  financial  investment  placed  in  the  facility  over  the  past 
twenty  years  will  not  be  protected  without  the  recommended  maintenance  projects. 
These  maintenance  projects  will  prevent  the  airfield  from  deteriorating  over  time  and 
preserve  the  usefulness  of  the  airport. 

2.  Service  From  Another  Airport 

Two  other  airports  are  located  near  Salina.  Burgers  Valley  Airport  is  located  11 
miles  north  and  3.5  miles  west  of  the  Salina  Airport.  This  airport  is  a  low-capacity 
private-restricted  field  and  is  not  equipped  to  handle  the  forecasted  volume  of  air  traffic 
at  Salina.  Silers  Airport  is  located  about  5.8  miles  north  and  6  miles  east  of  the  Salina 
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4.  Induced  Social  Impacts 

F.A.A.  Order  5050.4A  requires  that  major  airport  development  proposals 
which  produce  the  potential  for  secondary  impacts  on  surrounding  communities  should 
describe  and  evaluate  these  impacts.  Secondary  or  induced  impacts  include  employment 
shifts,  population  shifts,  shifts  in  demand  for  public  services  and  changes  in  business 
and  economic  activity  as  influenced  by  airport  development.  The  proposed  airport 
project  will  not  cause  significant  social  impacts  locally  or  in  other  communities.  The 
proposed  activity  will  be  very  localized  in  that  it  will  primarily  assist  current  users  of 
the  airport. 


5.  Air  Quality 

Determination  of  the  need  for  an  air  quality  analysis  is  made  by  a  review  of 
F.A.A.  and  State  requirements  and  the  number  of  forecast  operations.  FA.A.  Order 
5050.4A  requires  that  proposals  for  airport  master  plans  make  this  determination.  If  the 
proposed  project  is  in  a  state  which  does  not  have  applicable  indirect  source  review 
(ISR)  requirements,  then  the  projected  airport  activity  levels  are  examined.  The 
threshold  for  this  requirement  is  180,000  annual  operations. 

At  Salina,  there  were  96,254  operations  in  1990.  By  2000,  185,900  armual 
operations  are  forecasted  which  is  103%  of  the  minimum  number  of  operations  that 
require  an  air  quality  analysis.  In  years  2005  and  2010,  operations  will  be  113%  and 
118.6%  of  this  minimum. 

Because  the  180,000  operations  at  Salina  is  not  expected  to  occur  imtil  the  later 
1990'8,  and  current  operations  are  only  54%  of  this  minimiun,  an  air  quality  analysis  is 
not  needed  at  this  time.  Futhermore,  nearly  64%  of  the  forecast  operations  wiU  be 
produced  by  piston-type  aircraft  which  contribute  significandy  less  to  an  air  quality 
problem  than  do  turbine  powered  aircraft,  therefore  no  problems  are  anticipated. 
Annual  operations  during  the  later  1990's  wiU  be  reviewed  to  determine  if  air  quaUty 
criteria  should  be  evaluated  to  minimize  impacts  from  increased  operations. 
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IV.  Financial  Balance  Sheets 


SUMMARY  PAGE 

U.  S.  AIR  FORCE  F49620-93-1-0509DEF 
09-01-93  TO  02-29-96 


APPROVED  BUDGET* 

EXPENDITURES 

SCHEDULE  A 

$211,398.00 

$211,398.32 

SCHEDULE  B 

$170,000.00 

$170,000.00 

SCHEDULE  C 

$5,580,000.00 

$5,580,000.00 

SCHEDULE  D 

$89,377.00 

$89,376.71 

SCHEDULE  E 

$31,688.00 

$31,688.14 

SCHEDULE  F 

$85,700.00 

$85,700.00 

SCHEDULE  G 

$275,108.00 

$275,108.07 

SCHEDULE  H 

$251,021.00 

$251,020.58 

SCHEDULE  1 

$69,463.00 

$69,463.00 

SCHEDULE  J 

$183,796.00 

$183,795.98 

SCHEDULE  K 

$41,990.00 

$41,990.00 

SCHEDULE  L 

$217,582.00 

$217,581.74 

SCHEDULE  M 

$106,705.00 

$106,705.45 

SCHEDULE  N 

$153,303.00 

$153,302.56 

SCHEDULE  0 

$56,750.00 

$56,750.00 

SCHEDULE  P 

$143,904.00 

$143,904.42 

SCHEDULE  Q 

$32,215.00 

$32,215.03 

TOTAL 

$7,700,000.00 

$7,700,000.00 

*INCLUDES  BUDGET  REVISIONS  APPROVED  ON  AMENDMENTS  POOOOI, 
P00002.  ANDP00004 
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TURBINE  TEST/RECIP  ENGINE  TOTAL  $211,398.00  $211,398.32  ($0.32) 
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VENDOR  TOTAL  $15,194.00  $11,626.72  $3,567.28 
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NON-DESTRUCTIVE  TESTING  TOTAL  $31,688.00  $31,688.14  ($0.14) 
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DESCRIPTION  COST  EACH  VENDOR  TOTA  TOTAL  COST  AMOUNT  PAID  DIFFERENCE  VENDOR  COMMENTS 

(If  Different) 
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1  CABLE  $85.15  ($85.15) 

1  MIXTURE  CONTROL  KIT  $335.25  ($335.25) 

2  BEARING  $89.10  ($89.10) 

2  GROMMET  $3.20  ($3  20) 

4  BEARING  ASSEMBLY  $296.40  ($296.40) 


SCHEDULE  N  -  EQUIPMENT  SUPPORT  (CONT.) 

QTY  DESCRIPTION  COST  EACH  VENDOR  TOTAI  TOTAL  COST  AMOUNT  PAID  DIFFERENCE  VENDOR 

(If  Different) 


®qi^q’^ootoocq’r-;oqcOTrooinT-cDvn'^o^'^ 
^  n!  ^  05  r4  cd  o  ri  cvi  ^  d  CD  ®  N.*  cd  cvi  ®  cd 

<N  T-  ’t- 

V>  i/y"^  w  >.✓  w ^  Nw«  w  ^  ^  w« 


rMCNOOOow'^rocNTrcNCMinis.inocNimoO't- 
«or^OTr®®o®T-a>®rr®®^®ir)^OT-'^ 
T^ivl'T^dc'icd^N.dcNii 


O 

2 

D 

I  OH  . 


V- 

-  o  _ 

<  t  O 

>  CL  CQ 

^  (S  ^  T- 


'  o  - 

I  Z4  CL 


o 

is 

CO  CD 
TT  ^ 


OH 

Hi 

a 

z 

iS«d  d« 

K  I- je  d  5 1  y  y  f  r  g  g  g 

_l-lQDCOZ0Q£DZCOSiyy 

000030<<0<??? 

CDCDCCQ0QOOOO5XIX 


OH 

O 

a 

z 

UJ 

> 


X  o 

<N 


O  Q 

Hi  ID 


o  o 
z  z 
<  < 
o  o 


X  X 

o  o 

UJ  UJ 
H  t- 

O  O 

OH  OH 

UJ  UJ 

<  < 


3 

CD 


o  o  S'  d  S' 

o 

S' 

S' 

q 

o  o  o  o  o 

o 

q 

q 

d  od  d  d  cd 

d 

v* 

CM 

h-inTTOto- 

CO 

€0 

®  in  ®  CM 

in^ 

CO 

iC  <n  SS^  e 

to 

m  in 

s 

</> 

CM 


O  O  O  O  O 

o  o  o  o  o 

d  d  d  d  cd 

^  o  vy 

iO  CM 


o 

o 

d 


O  CO 
CO  \o 


88 
d  od 
h-  tn 

00  W) 


tn 

Oi 

00 


8 


CO 

Ej 

QC 

o 

CO 

CO 

UJ 

o 

O  ®  c^ 
<§ 

t 
< 

OH 
O 
X 

< 


8 


in 
OH  OH 
Ul  Ul 


'  UJ  UJ 
:  CL  OL 

:  O  O 

QC  OH 
(L  CL 


UJ 
OH 

T  O 
O  O 
X  X 

o  o 

H  H 
X  3 

O  O 
X  OH 
<  < 

UJ  UJ 
O  G 
OHOH  . 
UJ  UJ  tr 
f—  H 
OH  o:  O 

<  <  Ul 

Q? 

•  CO  CO  Ec 

CM  CM 


I 

DC 

O 

O 

z 

UJ 

> 


CO 

cog 

QC 

0. 

X 

UJ 

Q 

< 

Ut 

q: 


o 

o 

cd 


o 

o 

ui 

05 

CO 


I 

oc 

O 

Q 


SCHEDULE  N  -  EQUIPMENT  SUPPORT  (CONT.) 

QTY  DESCRIPTION  COST  EACH  VENDOR  TOTAI  TOTAL  COST  AMOUNT  PAID  DIFFERENCE  VENDOR 

(If  Different) 


>  $ 

CQ  uj 
Ij  o: 


o  o  S'o' 

O  O  O  O  O  o'  O' 

oT  o 

S' o'er 

o  o  o  o 

o  o  o  o  o  o  o 

M-  O 

O  o  M- 

M- 

d  d  d  d 

d  d  d  d  iri  CM  N 

CO 

d  d  fv! 

d 

tif>  «9-  h.. 

O  CO  CO  O)  ^  M" 

CO  CM 

o  o  in 

te- 

<r*  -r- 

CM  CO-  ^  w- 

o  in  CO 

tg. 

M*"  cm'  rC 

o  o  o  o 
o  o  o  o 
in  d  d  in 

CD  CO  <0 

If-  T-  in 


in 

a> 

CO 


o  o  o  o  o  o  o 

p  o  o  o  o  o  o 

d  d  d  d  iri  c^j  r-' 

O)  CO  CO  ^  G> 

CM  ^  W-  'C~  N- 

«9-  4^ 


CO  ''T 
CO  CM 

T- 


8  8 


88 

in  d 

CD  CO 
CM  T- 


88 

iri  d 

CD  CO 
CM  T- 

eo“  co' 


CL 

H 

< 


< 

o 

H 

q: 

2 

z 

tu 

> 


z  z 

Q  Q 

52  w 
>  > 
tu  tu 
cd  a: 


O 


E 

S 

t?  Q 


ct: 

tu 


tu 
.  5 


li<5< 

O  <  Q  <  Q 


o: 

tu 

o 

o 

2  O 
tu  z 

Q  S- 

Z  5: 
-I  X 

m  CO 


O 

o 

CO 

H 

DC 

to: 

25 

<  O 

2? 
tu 


2 


Q 
tu 

tu  _ 
0.  a. 

CO  0. 

q: 


_ :  X 

<  <  CO 


o 

3 

a: 

P 

o 

< 

X 

O  ^ 
tr  ^ 

Od 

r- 

O  ^  UJ 

z  cc  > 

OL  UJ  lU 

9:  I 

3  >  cs: 

to  >  o 

2  CM  X 

58? 

£t< 

Z  <  0^ 

-J  X  ^ 

O  <  < 

O  2  E9 

z  <  X 
-J  >-  to 


CM  CM  CM  CM  -r- 


D) 
C  ^ 

g  CD 

^  <U 
<0  <2 
.3L  '> 
•a  ® 
<  q: 


e 

h- 

X 

o 

0. 

0. 

3 

to 

K 

Z 

UJ 

2 

9: 

3 

o 

UJ 


BALANCE 

BUDGET-Purchase  Cessna  150’s  $56,750.00 

(1)  1967  Cessna  150  from  Pickle  ,  $13,500.00  $43,250.00 

(1)  1977  Cessna  150  from  Henderson  $15,000.00  $28,250.00 

(1)  1975  Cessna  150  from  Whitington  $14,750.00  $13,500.00 
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BALANCE 

(1)  Beechcraft  F-33C  Aerobatic  Bonanza  $125,000.00  $125,000.00  $0.00 

Purchased  as  proposed 
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AIRFRAME  AND  POWERPUNT  EQUIPMENT 
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AIRFRAME  AND  POWERPLANT  EQUIPMENT  TOTAL  $32215.CX)  $32,215.03  ($0.03) 


